FLEX 10K

Embedded Programmable

Logic Family

Features... #

The industry’s first embedded programmable logic device (PLD)

family, providing system integration in a single device

- Embedded array for implementing megafunctions, such as
efficient memory and specialized logic functions

— Logic array for general logic functions

High density

- 10,000 to 250,000 typical gates (see Tabiss | and 2)

—  Upto 40,960 RAM bits; 2,048 bits per embedded array block
(EAB), all of which can be used without reducing logic capacity

System-level features

- MultiVolt™1/0 interface support

- 5.0-V tolerant input pins in FLEX® 10KA devices

- Low power consumption (typical specification less than 0.5 mA
in standby mode for most devices)

— FLEX 10K and FLEX 10KA devices support peripheral
component interconnect Special Interest Group’s (PCI-SIG) PCI
Local Bus Specification, Revision 2.1

—  FLEX 10KA devices include pull-up clamping diode, selectable
on a pin-by-pin basis for 3.3-V PCI compliance

—  Select FLEX 10K A devices support 5.0-V PCI buses with eight or
fewer loads

- Built-in JTAG boundary-scan test (BST) circuitry compliant with
IEEE Std. 1149.1-1990, available without consuming any device
logic

Table 1. FLEX 10K Device Fealures
Feature EPF10K10 EPF10K20 EPF10K30 EPF10K40 EPF10K50
EPF10K10A EPF10K20A EPF10K50V
Typical gates {logic and RAM), 10,000 20,000 30,000 40,000 50,000
Nole {1}
Usable gates 7,000 to 15,000 to 22,000 to 29,000 to 36,000 to
31,000 63,000 69,000 93,000 116,000
Logic elements (LEs) 576 1,152 1,728 2,304 2,880
Logic array blocks {LABs) 72 144 2186 288 360
Embedded array blocks (EABs) 3 6 6 8 10
Total RAM bits 6,144 12,288 12,288 16,384 20,480
Maximum user I/O pins 134 188 246 188 310

Altera Corporation

A-D3-F10K-03.13




FLEX 10K Embedded Programmable Logic Family Data Sheet

Table 2. FLEX 10K Device Features

Feature EPF10K70 EPF10K100 EPF10K130V EPF10K250A
EPF10K100A

Typical gates {logic and 70,000 100,000 130,000 250,000

RAM), Mdafe £1}

Usable gates 48,000 to 62,000 to 82,000 to 149,000 to
118,000 158,000 211,000 310,000

LEs 3,744 4,992 6,656 12,160

LABs 468 824 832 1,520

EABs 9 12 16 20

Total RAM bits 18,432 24,576 32,768 40,960

Maximum user /O pins 358 406 470 470

Note to tables:

(1) For designs that require JTAG boundary-scan testing, the built-in JTAG circuitry contributes up to 31,250 additional

gates.

...and More
Features

—  Devices are fabricated on advanced processes and operate with
a 3.3-V or 5.0-V supply voltage (see Takiz 3)

—  In-circuit reconfigurability (ICR) via external Configuration
EPROM, intelligent controller, or JTAG port

—  ClockLock and ClockBoost options for reduced clock
delay /skew and clock multiplication

—  Built-in low-skew dock distribution trees

—  100% functional testing of all devices; test vectors or scan chains
are not required

Table 3. Supply Vollages

Feature FLEX 10K Devices FLEX 10KA Devices
EPF10K10 EPF10K10A
EPF10K20 EPF10K30A
EPF10K30 EPF10K50V
EPF10K40 EPF10K100A
EPF10K50 EPF10K130V
EPF10K70 EPF10K250A
EPF10K100
Supply voltage (Voo Ny 50V 3.3V

Altera Corporation




FLEX 10K Embedded Programmable Logic Family Data Sheet

Altera Corporation

Flexible interconnect

—  FastTrack Interconnect continuous routing structure for fast,
predictable interconnect delays

—  Dedicated carry chain thatimplements arithmetic functions such
asfast adders, counters, and comparators (automatically used by
software tools and megafunctions)

- Dedicated cascade chain that implements high-speed, high-fan-
in logic functions {automatically used by software tools and
megafunctions)

- Tri-state emulation that implements internal tri-state buses

—  Upto six global clock signals and four global clear signals

Powerful 1/0 pins

- Individual tri-state output enable control for each pin

-  Open-drain option on each 1/0 pin

- Programmable output slew-rate control to reduce switching
noise

Peripheral register for fast setup and clock-to-output delay

Flexible package options

—  Available in a variety of packages with 84 to 600 pins (see
Tabre 4)

-  Pin-compatibility with other FLEX 10K devices in the same
package

Software design support and automatic place-and-route provided by

Altera’s MAX+PLUS®TI development system for 486- and Pentium-

based PCs and Sun SPARCstation, HP 9000 Series 700/ 800, and IBM

RISC System /6000 workstations

Additional design entry and simulation support provided by EDIF

200 and 3 0 0 netlist files, library of parameterized modules (LPM),

DesignWare components, Verilog HDL, VHDL, and other interfaces

to popular EDA tools from manufacturers such as Cadence,

Exemplar Logic, Mentor Graphics, OrCAD, Synopsys, Synplicity,

VeriBest, and Viewlogic
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Table 4. FLEX 10K PLCC, TQFP, PQFP, RQFP & PGA Package Options & I/0 Pin Count

Nopss (1), (2

Device

84-Pin
PLCC

100-Pin
TQFP

144-Pin
TQFP

208-Pin
PQFP
RQFP

240-Pin
PQFP
RQFP

403-Pin
PGA

503-Pin

599-Pin

PGA PGA

EPF10K10

59

102

134

EPF10K10A

66

102

134

EPF10K20

102

147

189

EPF10K30

147

189

EPF10K30A

102

147

189

EPF10K40

147

189

EPF10K50

189

310

EPF10K50V

189

EPF10K70

189

358

EPF10K100

4086

EPF10K100A

189

EPF10K130V

470

EPF10K250A

470

Table 3. FLEX 10K BGA & Fineline BGA Package Options & I/0 Pin Count

Bipdan ¢4
Notas (i

H

2al
{2

Device

256-Pin
FinelLine BGA

256-Pin BGA

356-Pin BGA

484-Pin
FineLine BGA

600-Pin BGA

EPF10K10Q

EPF10K10A

150

EPF10K20

EPF10K30

246

EPF10K30A

191

189

248

246

EPF10K40

EPF10K50

274

EPF10K50V

274

EPF10K70

EPF10K100

EPF10K100A

274

368

406

EPF10K130V

470

EPF10K250A

470

Notes to tables:

(1) Contact Altera Customer Marketing for up-to-date information on package availability.

(2) PLCC: plastic J-lead chip carrier; TQFP: thin quad flat pack; PQFP: plastic quad flat pack; RQFP: power quad flat
pack; BGA: ball-grid array; PGA: pin-grid array.
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General
Description

Altera’s FLEX 10K devices are the industry’s first embedded PLDs. Based
on reconfigurable CMOS SRAM elements, the Flexible Logic Element
MatriX (FLEX) architecture incorporates all features necessary to
implement common gate array megafunctions. With up to 250,000 gates,
the FLEX 10K family provides the density, speed, and features to integrate
entire systems, including multiple 32-bit buses, into a single device.

FLEX 10K devices are configurable, and they are 100% tested prior to
shipment. As a result, the designer is not required to generate test vectors
for fault coverage purposes. Instead, the designer can focus on simulation
and design verification, In addition, the designer does not need to manage
inventories of different gate array designs; FLEX 10K devices can be
configured on the board for the specific functionality required.

Tahle & shows FLEX 10K performance for some common designs, All
performance values shown were obtained with Synopsys DesignWare or
LPM functions. No special design technique is required to implement the
applications; the designer simply infers or instantiates a function in a
Verilog HDL, VHDL, Altera Hardware Description Language (AHDL), or
schematic design file,

Table 6. FLEX 10K & FLEX 10KA Performance

Application Resources Performance Units
Used
LEs | EABs |-1 Speed Grade |-2 Speed Grade| -3 Speed Grade | -4 Speed Grade
16-bit loadable 16 0 204 166 125 a5 MHz
counter, Node (i}
16-bit accumulator, 16 0 204 166 125 85 MHz
Nigfer 14}
16-to-1 multiplexer, 10 0 4.2 58 6.0 7.0 ns
Note (8
256 « 8 RAM read 0 1 172 145 108 84 MHz
cycle speed, Nole (&}
256 « 8 RAM write 0 1 106 ag 68 63 MHz
cycle speed, Newis (3}
Notes:
(1) The speed grade of this application is limited because of clock high and low specifications.
(2} This application uses combinatorial inputs and outputs.
(3) This application uses registered inputs and outputs.
Altera Corporation 5
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The FLEX 10K architecture is similar to that of embedded gate arrays, the
fastest-growing segment of the gate array market. As with standard gate
arrays, embedded gate arrays implement general logic in a conventional
“sea-of-gates” architecture. In addition, embedded gate arrays have
dedicated die areas for implementing large, specialized functions. By
embedding functions in silicon, embedded gate arrays provide reduced
die area and increased speed compared to standard gate arrays. However,
embedded megafunctions typically cannot be customized, limiting the
designer’s options, In contrast, FLEX 10K devices are programmable,
providing the designer with full control over embedded megafunctions
and general logic while facilitating iterative design changes during
debugging.

Each FLEX 10K device contains an embedded array and a logic array. The
embedded array is used to implement a variety of memory functions or
complex logic functions, such as digital signal processing (DSF),
microcontroller, wide-data-path manipulation, and data-transformation
functions. The logic array performs the same function as the sea-of-gates
in the gate array: it is used to implement general logic, such as counters,
adders, state machines, and multiplexers. The combination of embedded
and logic arrays provides the high performance and high density of
embedded gate arrays, enabling designers to implement an entire system
on a single device.

FLEX 10K devices are configured at system power-up with data stored in
an Altera serial Configuration EPROM device or provided by a system
controller. Altera offers the EPC1 and EPC1441 Configuration EPROMs,
which configure FLEX 10K devices via a serial data stream. Configuration
data can also be downloaded from system RAM or from Altera’s
BitBlaster™ serial download cable, ByteBlaster™ parallel port download
cable, or ByteBlasterM V™ parallel port download cable. After a FLEX 10K
device has been configured, it can be reconfigured in-circuit by resetting
the device and loading new data. Because reconfiguration requires less
than 320 ms, real-time changes can be made during system operation.

FLEX 10K devices contain an optimized interface that permits
microprocessors to configure FLEX 10K devices serially or in parallel, and
synchronously or asynchronously. The interface also enables
microprocessors to treat a FLEX 10K device as memory and configure the
device by writing to a virtual memory location, making it very easy for the
designer to reconfigure the device.

Go to the Configuration EPROMs for FLEX Depices Dafe Sheet, Bithlaster

Sertad Downdoad Cable Doty Sheet, ByreBlaster Paraflel Port Downlead Cable

iaéa Sheet, BytellasterdAY Parallel Povi Dowerlond Cable Dinis Sheet, and
M

AN B8 (onfiguring FLEX 10K Dievices? for more information,

Altera Corporation
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Functional
Description
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FLEX 10K devices are supported by Altera’s MAX+PLUS 1I development
system, asingle, integrated package that offers schematic, text—including
AHDL—and waveform design entry; compilation and logic synthesis; full
simulation and worst-case timing analysis; and device configuration, The
MAX+PLUS 11 software provides EDIF 2 0 0 and 3 00, LPM, VHDL,
Verilog HDL, and other interfaces for additional design entry and
simulation support from other industry-standard PC- and UNIX
workstation-based EDA tools.

The MAXA+PLUS 11 software interfaces easily with common gate array
EDA tools for synthesis and simulation. For example, the MAX+PLUS I
software can generate Verilog HDL files for simulation with tools such as
Cadence Verilog-XL. Additionally, the MAX+PLUS II software contains
EDA libraries that use device-specific features such as carry chains, which
are used for fast counter and arithmetic functions. For instance, the
Synopsys Design Compiler library supplied with the MAX+PLUS 1II
development system includes DesignWare functions that are optimized
for the FLEX 10K architecture.

The MAX+PLUS 11 software runs on 486- and Pentium-based PCs, and
Sun SPARCstation, HP 9000 Series 700/800, and IBM RISC System /6000
workstations.

Go to the MAX+PLUS T Frogrammadile Logle Developmonid System &
Softswars Diafa Sheet in this data book for more information.

Each FLEX 10K device contains an embedded array to implement
memory and specialized logic functions, and a logic array to implement
general logic.

The embedded array consists of a series of EABs, When implementing
memory functions, each EAB provides 2,048 bits, which can be used to
create RAM, ROM, dual-port RAM, or first-in first-out (FIFO) functions.
When implementing logic, each EAB can contribute 100 to 600 gates
towards complex logic functions, such as multipliers, microcontrollers,
state machines, and DSP functions. EABs can be used independently, or
multiple EABs can be combined to implement larger functions.

The logic array consists of logic array blocks (LABs). Each LAB contains
eight LEs and a local interconmect. An LE consists of a 4-input look-up
table (LUT), a programmable flipflop, and dedicated signal paths for carry
and cascade functions. The eight LEs can be used to create medium-sized
blocks of logic—such as 8-bit counters, address decoders, or state
machines—or combined across LABs to create larger logic blocks, Each
LAB represents about 96 usable gates of logic.
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Signal interconnections within FLEX 10K devices and to and from device
pins are provided by the FastTrack Interconnect, a series of fast,
continuous row and column channels that run the entire length and width
of the device.

Each I/ O pin is fed by an I/ O element (IOE) located at the end of each row
and column of the FastTrack Interconnect. Each IOE contains a
bidirectional 1/ O buffer and a flipflop that can be used as either an output
or input register to feed input, output, or bidirectional signals. When used
with a dedicated clock pin, these registers provide exceptional
performance, As inputs, they provide setup times of as low as 3.7 ns and
hold times of 0 ns; as outputs, these registers provide clock-to-output
times as low as 5.3 ns. 10Es provide a variety of features, such as JTAG
BST support, slew-rate control, tri-state buffers, and open-drain outputs.

Figure 1 shows ablock diagram of the FLEX 10K architecture. Each group
of LEs is combined into an LAB; LABs are arranged into rows and
columns. Each row also contains a single EAB. The LABs and EABs are
interconnected by the FastTrack Interconnect. IOEs are located at the end
of each row and column of the FastTrack Interconnect.

8 Altera Corporation
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Figure 1. FLEX 10K Device Block Diagram
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FLEX 10K devices provide six dedicated inputs that drive the control
inputs of the flipflops to ensure the efficient distribution of high-speed,
low-skew (less than 1.5 ns) control signals. These signals use dedicated
routing channels that provide shorter delays and lower skews than the
FastTrack Interconnect, Four of the dedicated inputs drive four global
signals. These four global signals can also be driven by internal logic,
providing an ideal solution for a clock divider or an internally generated
asynchronous clear signal that clears many registers in the device.

Embedded Array Block

The EAB is a flexible block of RAM with registers on the input and output
ports, and is used to implement common gate array megafunctions, The
EAB is also suitable for functions such as multipliers, vector scalars, and
error correction circuits, because it is large and flexible. These functions
can be combined in applications such as digital filters and
microcontrollers,
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Logic functions are implemented by programming the EAB with a read-
only pattern during configuration, creating a large LUT. With LUTs,
combinatorial functions are implemented by looking up the results, rather
than by computing them. This implementation of combinatorial functions
can be faster than using algorithms implemented in general logic, a
petrformance advantage that is further enhanced by the fast access times
of EABs. The large capacity of EABs enables designers to implement
complex functions in one logic level without the routing delays associated
with linked LEs or field-programmable gate array (FPGA) RAM blocks.
For example, a single EAB can implement a 4 x 4 multiplier with eight
inputs and eight outputs. Parameterized functions such as LPM functions
can automatically take advantage of the EAB.

The EAB provides advantages over FPGAs, which implement on-board
RAM as arrays of small, distributed RAM blocks. These FPFGA RAM
blocks contain delays that are less predictable as the size of the RAM
increases. In addition, FPGA RAM blocks are prone to routing problems
because small blocks of RAM must be connected together to make larger
blocks. In contrast, EABs can be used to implement large, dedicated
blocks of RAM that eliminate these timing and routing concerns,

EABs can be used to implement synchronous RAM, which is easier to use
than asynchronous RAM. A circuit using asynchronous RAM must
generate the RAM write enable (WE) signal, while ensuring that its data
and address signals meet setup and hold time specifications relative to the
WE signal. In contrast, the EAB’s synchronous RAM generates its own WE
signal and is self-timed with respect to the global clock. A circuit using the
EAB's selftimed RAM need only meet the setup and hold time
specifications of the global clock.

When used as RAM, each EAB can be configured in any of the following
sizes: 256 x 8, 512 x 4, 1,024 % 2, or 2,048 x 1. See Figuxse 2.

Figure 2. EAB Memory Configurations

256 < 8 512 <4 1,024 <2 2,048 <1

10 Altera Corporation
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Larger blocks of RAM are created by combining multiple EABs. For
example, two 256 x 8 RAM blocks can be combined to form a

256 x 16 RAMblock; two 512 x 4 blocks of RAM can be combined to form
a 512 x § RAM block. See Figuye 3,

Figure 3. Examples of Combining EABs

256 < 16
——

5128

A

256 - 8

512 ~4

256 - 8

512 -4

If necessary, all EABs in a device can be cascaded to form a single RAM
block. EABs can be cascaded to form RAM blocks of up to 2,048 words
withoutimpacting timing,. Altera’s MAX+PLUS II software automatically
combines EABs to meet a designer’s RAM specifications.

EABs provide flexible options for driving and controlling clock signals.
Different clocks can be used for the EAB inputs and outputs. Registers can
be independently inserted on the data input, EAB output, or the address
and WE signals. The global signals and the EAB local interconnect can
drive the WE signal. The global signals, dedicated dock pins, and EAB
local interconnect can drive the EAB clock signals. Because the LEs drive
the EAB local interconnect, the LEs can control the WE signal or the EAB
clock signals,

Each EAB is fed by a row interconnect and can drive out to row and
column interconnects. Each EAB output can drive up to two row channels
and up to two column channels; the unused row channel can be driven by
other LEs. This feature increases the routing resources available for EAB
outputs, See Mgure 4.

11
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Figure 4. FLEX 10K Embedded Array Block

Dedicated Inputs &  Chip-Wide
Global Signals eset

v

Row Interconnect

Data Data D Q —:;- 24
o Q In Out I
o of
7 |
24 8186
l_ Address
D Q
8 910 11 —D RAM/ROM
256 <8
‘r 512 44
1,024 « 2 Column ——»=
2048 <1 Interconnect
2 J._ WE
p - DQ
q —>
par

NiAl

A o] o/

EAB Loca! Interconnect, ot (3}

Note:
(1) EPF10K10, EPF10K104A, EPF10K20, EPF10K30, EPF10K30A, EPF10K40, EPF10K50, and EPF10K50V devices have
22 EAB local interconnect channels; EPF10K70, EPF10K100, EPF10K100 A, EPF10K130V, and EPF10K250A devices

have 26.
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Logic Array Block

The LAB consists of eight LEs, their associated carry and cascade chains,
LAB control signals, and the LAB local interconnect, The LAB provides
the coarse-grained structure to the FLEX 10K architecture, facilitating
efficient routing with optimum device utilization and high performance.
See Figure &

Figure 5. FLEX 10K LAB
Dedicated Inputs &

Global Signals Row Intercannect
B
LAB Local See Fpum it
Intercannect —__| b tor detalls.
Nale 2 ™ -I
: \_ Carry-In &
LAB Control / o Cascade-In
Signals | T T ————}a ‘2
- LET | Column-to-Aow
4 > L Intercannect
» LE2
4 | e B Column
-“Interconnect
n P LE3
> 2 >
>
- 8 16
o LE4 H
4 L o o S .
.
o LES
4 L. = ]
oy LEB
4 [ e | &
' -
LE7
4 i &
o LE8
4 e &
a8
Carry-Out &
Gascade-Qut ™

Notes:

(1) EPF10K10, EPF10K10A, EPF10K20, EPF10K30, EPF10K30A, EPF10K40, EPF10K5(, and EPF10K50V devices have
22 inputs to the LAB local intetconnect channel from the row; EPF10K70, EPF10K100, EPF10K100A, EPF10K130V,
and EPF10K250A devices have 26.

(2) EPF10K10, EPF10K10A, EPF10K20, EPF10K30, EPF10K304A, EPF10K40, EPF10K5(0, EPF10K50, and EPF10K50V
devices have 30 LAB local interconnect channels; EPF10K70, EPF10K100, EPF10K100A, EPF10K130V, and
EPF10K250A devices have 34.

Altera Corporation 13
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Each LAB provides four control signals with programmable inversion
that can be used in all eight LEs. Two of these signals can be used as
clocks; the other two can be used for clear / preset control. The LAB clocks
can be driven by the dedicated clock input pins, global signals, 1/O
signals, or internal signals via the LAB local interconnect. The LAB preset
and clear control signals can be driven by the global signals, 1/O signals,
or internal signals via the LAB local interconnect. The global control
signals are typically used for global clock, clear, or preset signals because
they provide asynchronous control with very low skew across the device,
If logic is required on a control signal, it can be generated in one or more
LEs in any LAB and driven into the local interconnect of the target LAB.
In addition, the global control signals can be generated from LE outputs.

Logic Element

The LE, the smallest unit of logic in the FLEX 10K architecture, has a
compact size that provides efficient logic utilization. Each LE contains a
four-input LUT, which is a function generator that can quickly compute
any function of four variables, In addition, each LE contains a
programmable flipflop with a synchronous enable, a carry chain, and a
cascade chain. Each LE drives both the local and the FastTrack
Interconnect, See Figure &,

Figure 6. FLEX 10K Logic Element
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The programmable flipflop in the LE can be configured for D, T, JK, or SR
operation. The clock, clear, and preset control signals on the flipflop can
be driven by global signals, general-purpose I/0 pins, or any internal
logic. For combinatorial functions, the flipflop is bypassed and the output
of the LUT drives the output of the LE,

The LE has two outputs that drive the interconnect; one drives the local
interconnect and the other drives either the row or column FastTrack
Interconnect. The two outputs can be controlled independently; for
example, the LUT can drive one output while the register drives the other
output. This feature, called register packing, can improve LE utilization
because the register and the LUT can be used for unrelated functions.

The FLEX 10K architecture provides two types of dedicated high-speed
data paths that connect adjacent LEs without using local interconnect
paths: carry chains and cascade chains. The carry chain supports high-
speed counters and adders; the cascade chain implements wide-input
functions with minimum delay. Carry and cascade chains connect all LEs
in an LAB and all LABs in the same row. Intensive use of carry and
cascade chains can reduce routing flexibility. Therefore, the use of these
chains should be limited to speed-critical portions of a design.

Carry Chain

The carry chain provides a very fast (as low as 0.2 ns) carry-forward
function between LEs. The carry-in signal from a lower-order bit drives
forward into the higher-order bit via the carry chain, and feeds into both
the LUT and the next portion of the carry chain. This feature allows the
FLEX 10K architecture to implement high-speed counters, adders, and
comparators of arbitrary width efficiently. Carry chain logic can be
created automatically by the MAX+PLUS 1l Compiler during design
processing, or manually by the designer during design entry.
Parameterized functions such as LPM and DesignWare functions
automatically take advantage of carry chains,

Carry chains longer than eight LEs are automatically implemented by
linking LABs together. For enhanced fitting, a long carry chain skips
alternate LABs in a row. A carry chain longer than one LAB skips either
from even-numbered LAB to even-numbered LAB, or from odd-
numbered LAB to odd-numbered LAB, For example, the last LE of the
first LAB in a row carries to the first LE of the third LAB in the row. The
carry chain does not cross the EAB at the middle of the row. For instance,
in the EPF10K50 device, the carry chain stops at the eighteenth LAB and a
new one begins at the nineteenth LAB,

15
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Figure ¥ shows how an n-bit full adder can be implemented in n + 1 LEs
with the carry chain. One portion of the LUT generates the sum of two bits
using the input signals and the carry-in signal; the sum is routed to the
output of the LE, The register can be bypassed for simple adders, but can
be used for an accumulator function. Another portion of the LUT and the
carry chain logic generate the carry-out signal, which is routed directly to
the carry-in signal of the next-higher-order bit. The final carry-out signal
is routed to an LE, where it can be used as a general-purpose signal.

Figure 7. Carry Chain Operation (n-bit Full Adder)
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Cascade Chain

With the cascade chain, the FLEX 10K architecture can implement
functions that have a very wide fan-in. Adjacent LUTSs can be used to
compute portions of the function in parallel; the cascade chain serially
connects the intermediate values. The cascade chain can use a logical AND
or logical Cr (via De Morgan’s inversion) to connect the outputs of
adjacent LEs, Each additional LE provides four more inputs to the
effective width of a function, with a delay as low as 0.7 ns per LE. Cascade
chain logic can be created automatically by the MAX+PLUS 11 Compiler
during design processing, or manually by the designer during design

entry

Cascade chains longer than eight bits are automatically implemented by
linking several LABs together. For easier routing, a long cascade chain
skips every other LAB in a row, A cascade chain longer than one LAB
skips either from even-numbered LAB to even-numbered LAB, or from
odd-numbered LAB to odd-numbered LAB (e.g., the last LE of the first
LAB in a row cascades to the first LE of the third LAB.) The cascade chain
does not cross the center of the row (e.g., in the EPF10K50 device, the
cascade chain stops at the eighteenth LAB and a new one begins at the
nineteenth LAB). This break is due to the EAB’s placement in the middle
of the row.

Figure § shows how the cascade function can connect adjacent LEs to form
functions with a wide fan-in. These examples show functions of 4n
variables implemented with r LEs. The LE delay is as low as 1.9 ns; the
cascade chain delay is as low as 0.7 ns, With the cascade chain,
approximately 4.2 ns is needed to decode a 16-bit address.

Figure 8. Cascade Chain Operalion
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LE Operating Modes
The FLEX 10K LE can operate in the following four modes:

Normal mode
Arithmetic mode

Up /down counter mode
Clearable counter mode

Each of these modes uses LE resources differently. In each mode, seven
available inputs to the LE—the four data inputs from the LAB local
interconnect, the feedback from the programmable register, and the carry-
in and cascade-in from the previous LE—are directed to different
destinations to implement the desired logic function. Three inputs to the
LE provide clock, clear, and preset control for the register. The
MAX+PLUS 1I software, in conjunction with parameterized functions
such as LPM and DesignWare functions, automatically chooses the
appropriate mode for common functions such as counters, adders, and
multipliers. If required, the designer can also create special-purpose
functions to use an LE operating mode for optimal performance.,

The architecture provides a synchronous clock enable to the registerin all
four modes. The MAX+PLUS 1I software can set DATAL to enable the
register synchronously, providing easy implementation of fully
synchronous designs.

Figure ¢ shows the LE operating modes,
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Figure 9. FLEX 10K LE Operaling Modes
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(1) Packed registers cannot be used with the cascade chain.
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Normal Mode

The normal mode is suitable for general logic applications and wide
decoding functions that can take advantage of a cascade chain. In normal
mode, four data inputs from the LAB local interconnect and the carry-in
are inputs to a 4-input LUT. The MAX+PLUS II Compiler automatically
selects the carry-in or the DATAS signal as one of the inputs to the LUT. The
LUT output can be combined with the cascade-in signal to form a cascade
chain through the cascade-out signal, Either the register or the LUT can be
used to drive both the local interconnect and the FastTrack Interconnect at
the same time.

The LUT and the register in the LE can be used independently; this feature
is known as register packing. To support register packing, the LE has two
outputs; one drives the local interconnect and the other drives the
FastTrack Interconnect. The DATA4 signal can drive the register directly,
allowing the LUT to compute a function that is independent of the
registered signal; a 3-input function can be computed in the LUT, and a
fourth independent signal can be registered. Alternatively, a 4-input
function can be generated, and one of the inputs to this function can be
used to drive the register, The register in a packed LE can still use the
clock enable, clear, and preset signals in the LE. In a packed LE, the
register can drive the FastTrack Interconnect while the LUT drives the
local interconnect, or vice versa.

Arithmetic Mode

The arithmetic mode offers two 3-input LUTs that are ideal for
implementing adders, accumulators, and comparators. One LUT
computes a3-input function; the other generates a carry output, As shown
in Figowe Y on page 19, the first LUT uses the carry-in signal and two data
inputs from the LAB local interconnect to generate a combinatorial or
registered output. For example, in an adder, this output is the sum of three
signals: 2, b, and carry-in. The second LUT uses the same three signals to
generate a carry-out signal, thereby creating a carry chain, The arithmetic
mode also supports simultaneous use of the cascade chain.

Up/Down Counter Mode

The up/down counter mode offers counter enable, clock enable,
gynchronous up /down control, and data loading options. These control
signals are generated by the data inputs from the LAB local interconnect,
the carry-in signal, and output feedback from the programmable register.
Two 3-input LUTs are used: one generates the counter data, and the other
generates the fast carry bit. A 2-to-1 multiplexer provides synchronous
loading. Data can also be loaded asynchronously with the dear and preset
register control signals, without using the LUT resources.
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Clearable Counter Mode

The clearable counter mode is similar to the up / down counter mode, but
supports a synchronous clear instead of the up/down control. The clear
function is substituted for the cascade-in signal in the up/down counter
mode. Two 3-input LUTs are used: one generates the counter data, the
other generates the fast carry bit. Synchronous loading is provided by a
2-to-1 multiplexer. The output of this multiplexer is ANDed with a
synchronous clear signal.

{nternal Tri-State Emulation

Internal tri-state emulation provides internal tri-stating without the
limitations of a physical tri-state bus. In a physical tri-state bus, the tri-
state buffers’ output enable (OE) signals select which signal drives the bus.
However, if multiple CF signals are active, contending signals can be
driven onto the bus. Conversely, if no OF signals are active, the bus will
float. Internal tri-state emulation resolves contending tri-state buffers to a
low value and floating buses to a high value, thereby eliminating these
problems. The MAX+PLUS Il software automatically implements tri-state
bus functionality with a multiplexer.

Clear & Preset Logic Control

Logic for the programmable register’s clear and preset functions is
controlled by the DATA3, IAECTRL, and LABCTRLZ inputs to the LE. The
clear and preset control structure of the LE asynchronously loads signals
into a register. Either LABCTRL1 or LAECTRLZ can control the
asynchronous dear. Alternatively, the register can be set up so that
LABCTRLI implements an asynchronous load. The data to be loaded is
driven to DATA3; when LABCTRLI is asserted, DATAZ is loaded into the
register.

During compilation, the MAX+PLUS Il Compiler automatically selects
the best control signal implementation. Because the cdlear and preset
functions are active-low, the Compiler automatically assigns alogic high
to an unused clear or preset.

The clear and preset logic is implemented in one of the following six
modes chosen during design entry:

Asynchronous clear

Asynchronous preset

Asynchronous clear and preset
Asynchronous load with clear
Asynchronous load with preset
Asynchronous load without clear or preset

EEBRER
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In addition to the six clear and preset modes, FLEX 10K devices provide a
chip-wide reset pin that can reset all registers in the device. Use of this
featureis set during design entry. In any of the clear and preset modes, the
chip-wide reset overrides all other signals. Registers with asynchronous
presets may be preset when the chip-wide reset is asserted. Inversion can
beused to implement the asynchronous preset. Figsuus 10 shows examples
of how to enter a design section for the desired functionality.

Figure 10. LE Clear & Presel Modes
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Asynchronous Clear

The flipflop can be cleared by either LABCTELL or LABCTELZ. In this mode,
the preset signal is tied to vCC to deactivate it.

Asynchronous Preset

An asynchronous preset is implemented as either an asynchronous load,
or with an asynchronous clear, If DATA3 is tied to vCC, asserting TARCTREL1
asynchronously loads a one into the register, Alternatively, the
MAX+PLUS 1 software can provide preset control by using the clear and
inverting the input and output of the register. Inversion control is
available for the inputs to both LEs and IOEs. Therefore, if a register is
preset by only one of the two LAECTEL signals, the DATAS input is not
needed and can be used for one of the LE operating modes.

Asynchronous Preset & Clear

When implementing asynchronous clear and preset, LABCTRLI controls
the preset and LAECTRLZ controls the clear. DATA 3is tied to VCC, therefore,
asserting LARCTRL1 asynchronously loads a one into the register,
effectively presetting the register. Asserting TAECTRLZ clears the register.

Asynchronous Load with Clear

When implementing an asynchronous load in conjunction with the clear,
LABCTEL] implements the asynchronous load of DATA3 by controlling the
register preset and clear. LAECTRLZ implements the clear by controlling
the register clear; LAECTRLZ does not have to feed the preset circuits.

Asynchronous Load with Preset

When implementing an asynchronousload in conjunction with preset, the
MAX+PLUS I software provides preset control by using the clear and
inverting the input and output of the register. Asserting LABCTRLC presets
the register, while asserting LAECTRL] loads the register. The
MAX+PLUS 1I software inverts the signal that drives DATA3 to account for
the inversion of the register’s output.

Asynchronous Load without Preset or Clear

When implementing an asynchronous load without preset or clear,
LABCTRLI implements the asynchronous load of DATA3 by controlling the
register preset and clear,
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FastTrack Interconnect

In the FLEX 10K architecture, connections between LEs and device I/O
pins are provided by the FastTrack Interconnect, which is a series of
continuous horizontal and vertical routing channels that traverse the
device. This global routing structure provides predictable performance,
even in complex designs. In contrast, the segmented routing in FPGAs
requires switch matrices to connect a variable number of routing paths,
increasing the delays between logic resources and reducing performance,

The FastTrack Interconnect consists of row and column interconnect
channels that span the entire device. Each row of LABs is served by a
dedicated row interconnect. The row interconnect can drive 1/0O pins and
feed other LABs in the device. The column interconnect routes signals
between rows and can drive 1/O pins.

A row channel can be driven by an LE or by one of three column channels,
These four signals feed dual 4-to-1 multiplexers that connect to two
specific row channels. These multiplexers, which are connected to each
LE, allow column channels to drive row channels even when all eight LEs
in an LAB drive the row interconnect.

Each column of LABs is served by a dedicated column interconnect. The
column interconnect can then drive I/O pins or another row’s
interconnect to route the signals to other LABs in the device. A signal from
the column interconnect, which can be either the output of an LE or an
input from an 1/0 pin, must be routed to the row interconnect before it
can enter an LAB or EAB, Each row channel that is driven by an TOE or
EAB can drive one specific column channel.

Access to row and column channels can be switched between LEs in
adjacent pairs of LABs. For example, an LE in one LAB can drive the row
and column channels normally driven by a particular LE in the adjacent
LAB in the same row, and vice versa. This routing flexibility enables
routing resources to be used more efficiently, See Figurs 13,
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Figure 11. LAB Connections lo Row & Column Interconnect
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For improved routability, the row interconnect is comprised of a
combination of full-length and half-length channels. The full-length
channels connect to all LABs in a row; the half-length channels connect to
the LABs in half of the row. The EAB can be driven by the half-length
channels in the left half of the row and by the full-length channels, The
EAB drives out to the full-length channels. In addition to providing a
predictable, row-wide interconnect, this architecture provides increased
routing resources. Two neighboring LABs can be connected using a half-
row channel, thereby saving the other half of the channel for the other half
of the row.,

Takde 7 summarizes the FastTrack Interconnect resources available in
each FLEX 10K device.

Table 7. FLEX 10K FasiTrack Interconnect Resources

Device Rows Channelsper | Columns | Channels per

Row Column

EPF10K10Q 3 144 24 24
EPF10K10A
EPF10K20 6 144 24 24
EPF10K30 6 2186 36 24
EPF10K30A
EPF10K30E
EPF10K40 8 216 36 24
EPF10K50 10 216 36 24
EPF10K50V
EPF10K70 9 312 52 24
EPF10K100 12 312 52 24
EPF10K100A
EPF10K130V 16 312 52 32
EPF10K250A 20 458 76 40

In addition to general-purpose 1/ O pins, FLEX 10K devices have six
dedicated input pins that provide low-skew signal distribution across the
device. These six inputs can be used for global clock, clear, preset, and
peripheral output enable and clock enable control signals. These signals
are available as control signals for all LABs and IOEs in the device.

The dedicated inputs can also be used as general-purpose data inputs
because they can feed the local interconnect of each LAB in the device.
However, the use of dedicated inputs as data inputs can introduce
additional delay into the control signal network.
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Figuwe 12 shows the interconnection of adjacent LABs and EABs, with
row, column, and local interconnects, as well as the associated cascade
and carry chains, Each LAB is labeled according to its location: a letter
represents the row and a number represents the column. For example,
LAB B3 is in row B, column 3,

Figure 12, Interconnect Resources
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I/0 Element

An1/0 element (IOE) contains a bidirectional I/ O buffer and a register
that can be used either as an input register for external data that requires
a fast setup time, or as an output register for data that requires fast clock-
to-output performance, In some cases, using an LE register for an input
register will result in a faster setup time than using an I0E register. IOEs
can be used as input, output, or bidirectional pins. The MAX+PLUS II
Compiler uses the programmable inversion option to invert signals from
the row and column interconnect automatically where appropriate,
Figure 13 shows the IOE block diagram.

Figure 13. I/O Element
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Each 10E selects the clock, clear, clock enable, and output enable controls
from a network of 1/O control signals called the peripheral control bus.
The peripheral control bus uses high-speed drivers to minimize signal
skew across devices; it provides up to 12 peripheral control signals that
can be allocated as follows:

Up to eight output enable signals
Up to six clock enable signals

Up to two clock signals

Up to two clear signals

BEEB

If more than six clock enable or eight output enable signals are required,
each IOE on the device can be controlled by clock enable and output
enable signals driven by specific LEs. In addition to the two dock signals
available on the peripheral control bus, each IOE can use one of two
dedicated clock pins. Each peripheral control signal can be driven by any
of the dedicated input pins or the first LE of each LAB in a particular row.,
In addition, an LE in a different row can drive a column interconnect,
which causes a row interconnect to drive the peripheral control signal.
The chip-wide reset signal will reset all IOE registers, overriding any
other control signals.

Tables § and @ list the sources for each peripheral control signal, and the
tables show how the output enable, clock enable, clock, and dlear signals
share 12 peripheral control signals, and shows the rows that can drive
global signals.
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Table 8. EPF10K10, EPF10K20, EPF10K30, EPF10K40 & EPF10K50 Peripheral Bus Sources

Peripheral EPF10K10 EPF10K20 EPF10K30 EPF10K40 EPF10K50
Control Signal EPF10K10A EPF10K30A EPF10K50V
OEN Row A Row A Row A Row A Row A
OEL Row A Row B Row B Row C Row B
OEZ2 Row B Row C Row C Row D Row D
OE3 Row B Row D Row D Row E Row F
OE4 Row C Row E Row E Row F Row H
OE5B Row C Row F Row F Row G Row J
CLKEN&0/CLK0/GLOBALD Row A Row A Row A Row B Row A
CLKENZL/0E6/GLOBALL Row A Row B Row B Row C Row C
CLKENAZ/CLRD Row B Row C Row C Row D Row E
CLKENA3/CE7/GLOBALZ Row B Row D Row D Row E Row G
CLKENZ4/CLR1 Row C Row E Row E Row F Row |
CLKENZ5/CLKL/GLOBALS Row C Row F Row F Row H Row J
Table 9. EPFI0K70, EPF10K100, EPFT0K130V & EPF10K250A Peripheral Bus Sources
Peripheral EPF10K70 EPF10K100 EPF10K130V EPF10K250A
Control Signal EPF10K100A
OEN Row A Row A Row C Row E
OE1 Row B Row C Row E Row G
OE2 Row D Row E Row G Row |
OE3 Row | Row L Row N Row P
OE4 Row G Row | Row K Row M
OE5B Row H Row K Row M Row O
CLKENAZAN/CLKN/GLOBALD Row E Row F Row H Row J
CLKENA1/C0E6/GLOBALL Row C Row D Row F Row H
CLKENZZ2/CLRD Row B Row B Row D Row F
CLKENA3/CE7/GLOBALZ Row F Row H Row J Row L
CLKENZ4/CLRL Row H Row J Row L Row N
CLKENAS/CLKL/GLOBAL3 Row E Row G Row | Row K

30
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Signals on the peripheral control bus can also drive the four global signals,
referred to as GLOBALO through GLOBALS in Tabdes 8 and 8. The internally
generated signal can drive the global signal, providing the same
low-skew, low-delay characteristics for an internally generated signal as
for a signal driven by an input. This feature is ideal for internally
generated clear or clock signals with high fan-out. When a global signal is
driven by internal logic, the dedicated input pin that drives that global
signal cannot be used. The dedicated input pin should be drivento a
known logic state (such as ground) and not be allowed to float.

The chip-wide output enable pin is an active-low pin that can be used to
tri-state all pins on the device. This option can be set in the design file.
Additionally, the registers in the IOE can be reset by the chip-wide reset
pin.

Row-to-10F Connections

When an IOE is used as an input signal, it can drive two separate row
channels. The signal is accessible by all LEs within that row. When an IOE
is used as an output, the signal is driven by a multiplexer that selects a
signal from the row channels. Up to eight TOEs connect to each side of
each row channel, See Figine 14,

Figure 14. FLEX 10K Row-10-10E Connections
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Tabide 14 lists the FLEX 10K row-to-IOE interconnect resources.

Table 10. FLEX 10K Row-to-10E Interconnect Resources

Device Channels per Row (n) Row Channels per Pin {m)
EPF10K10Q 144 18
EPF10K10A
EPF10K20 144 18
EPF10K30 2186 27
EPF10K30A
EPF10K40Q 2186 27
EPF10K50 218 27
EPF10K50V
EPF10K70 312 39
EPF10K100 312 39
EPF10K100A
EPF10K130V 312 39
EPF10K250A 456 57

Cofumn-to-1OE Connections

When an IOE is used as an input, it can drive up to two separate column
channels, When an IOE is used as an output, the signal is driven by a
multiplexer that selects a signal from the column channels, Two IOEs
connect to each side of the column channels. Each IOE can be driven by
column channels via a multiplexer, The set of column channels that each
I0E can access is different for each IOE. See Figuyre 15
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Figure 15. FLEX 10K Column-lo-10E Conneclions
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Taile 11 lists the FLEX 10K column-to-IOE interconnect resources.

Table 11. FLEX 10K Column-io-10E Interconnect Resources
Device Channels per Column {n) | Column Channel per Pin (m)

EPF10K10 24 16
EPF10K10A

EPF10K20 24 16
EPF10K30 24 16
EPF10K30A

EPF10K40 24 16
EPF10K50 24 16
EPF10K50V

EPF10K70 24 16
EPF10K100 24 16
EPF10K100A

EPF10K130V 32 24
EPF10K250A 40 32
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ClockLock &
ClockBoost
Features

To support high-speed designs, selected FLEX 10K devices offer optional
ClockLock and ClockBoost circuitry containing a phase-locked loop (PLL)
that is used to increase design speed and reduce resource usage. The
ClockLock circuitry uses asynchronizing PLL thatreduces the clock delay
and skew within a device. This reduction minimizes clock-to-output and
setup times while maintaining zero hold times. The ClockBoost circuitry,
which provides a dlock multiplier, allows the designer to enhance device
area efficiency by resource sharing within the device. ClockBoost allows
the designer to distribute a low-speed clock and multiply that clock on-
device. Combined, the ClockLock and ClockBoost features provide
significant improvements in system performance and bandwidth.

The ClockLock and ClockBoost features in FLEX 10K devices are enabled
through the MAX+PLUS II software, External devices are not required to
use these features, The output of the ClockLock and ClockBoost circuits is
not available at any of the device pins.

The ClockLock and ClockBoost circuitry locks onto the rising edge of the
incoming clock. The circuit output can only drive the clock inputs of
registers; the generated clock cannot be gated or inverted.

The dedicated dock pin (GCLK1) supplies the clock to the ClockLock and
ClockBoost circuitry. When the dedicated clock pin is driving the
ClockLock or ClockBoost circuitry, it cannot drive elsewhere in the
device.

In designs that require both a multiplied and non-multiplied clock, the
clock trace on the board can be connected to GCLKL, With the
MAX+PLUSII software, GCLK1 can feed both the ClockLock and
ClockBoost circuitry in the FLEX 10K device. However, when both
circuits are used, the other clock pin (GCLEO) cannot be used. Figurs 18
shows a block diagram of how to enable both the ClockLock and
ClockBoost circuits in the MAX+PLUS I software, The example shown is
a schematic, but a similar approach applies for designs created in AHDL,
VHDL, and Verilog HDL. When the ClockLock and ClockBoost circuits
are used simultaneously, the input frequency parameter must be the same
for both circuits. In Figusve 14, the input frequency must meet the
requirements specified when the ClockBoost multiplication factor is two.
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Figure 16. Enabling ClocklLock & ClockBoost in the Same Design

[CLOCKBOOST-1 i
INPUT_FREQUENCY=50}
GLKLOCK
2> D Q > aout
GOLK1 [ % : >
CLOCKBOOST=2 i
INPUT_FREQUENC Y=50;
CLKLOCK
D Q > bout
>

b >

To use both the ClockLock and ClockBoost circuits in the same design,
designers must use Revision C EPF10K100GC503-3DX devices and the
MAX+PLUS 1I software versions 7.2 or higher, The revision is identified
by the first digit of the date code stamped on top of the device (e.g., date
code C9715 identifies a Revision C device).

For more information on using the ClockLock and ClockBoost features,
see the Clock Management with ClockLock and ClockBoost Feattires White
Paper, which is available from Altera Literature Services.

This section discusses PCI clamping diodes, slew-rate control, the open-
drain output option, and the MultiVolt I/ O interface for FLEX 10K
devices.

PCI Clamping Diodes

The EPF10K10A and EPF10K30A devices have a pull-up clamping diode
on every 1/0, dedicated input, and dedicated clock pin. PCI clamping
diodes cdlamp the signal to the Vepo value and are required for 3.3-V PCI
compliance. Clamping diodes can also be used to limit overshoot in other
systems.

Clamping diodes are controlled on a pin-by-pin basis via alogic option in
the MAX+PLUS 1I software. When V1 is 3.3 V, a pin that has the
damping diode turned on can be driven by a 2.5-V or 3.3-V signal, but not
a5.0-V signal. When Vo is 2.5 V, a pin that has the clamping diode
turned on can be driven by a 2.5-V signal, but not a 3.3-V or 5.0-V signal.
However, a damping diode can be turned on for a subset of pins, which
would allow a device to bridge between a 3.3-V PCIbus and a 5.0-V
device.
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Slew-Rate Control

The output buffer in each TOE has an adjustable output slew rate that can
be configured for low-noise or high-speed performance, A slower slew
rate reduces system noise and adds a maximum delay of approximately
2.9 ns, The fast slew rate should be used for speed-critical outputs in
systems that are adequately protected against noise. Designers can specify
the slew rate on a pin-by-pin basis during design entry or assign a default
slew rate to all pins on a device-wide basis. The slow slew rate setting
affects only the falling edge of the output. Each pin can also be specified
as open-drain on a pin-by-pin basis. Additionally, the MAX+PLUS II
software can automatically convert tri-state buffers with grounded data
inputs to open-drain pins,

Open-Drain Output Option

FLEX 1{K devices provide an optional open-drain (electrically equivalent
to open-collector) output for each 1/0 pin. This open-drain output
enables the device to provide system-level control signals (e.g., interrupt
and write enable signals) that can be asserted by any of several devices. Tt
can also provide an additional wired-CE plane.

Open-drain output pins on FLEX 10K devices (with a pull-up resistor to
the 5.0-V supply) can drive 5.0-V CMOS input pins that require a Vi of
3.5 V. When the open-drain pin is active, it will drive low. When the pin
is inactive, the trace will be pulled up to 5.0 V by the resistor. The open-
drain pin will only drive low or tri-state; it will never drive high.
Therefore, a connection will not exist between the 3.3-V and 5.0-V power
supplies. The rise time is dependent on the value of the pull-up resistor
and load impedance, The I, current specification should be considered
when selecting a pull-up resistor,

MultiVolt I/O Interface

The FLEX 10K device architecture supports the MultiVolt /0 interface
feature, which allows FLEX 10K and FLEX 10KA devices to interface with
systems of differing supply voltages. These devices have one set of Voo
pins for internal operation and input buffers (VCCINT), and another set for
1/0 output drivers (vCCTO),
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Tabde 12 describes the FLEX 10K device supply voltages and MultiVolt
1/0 support levels.

Table 12. Supply Vollages & MulliVolit I/0 Support Levels

Device Family Supply Voltage (V) MultiVolt I/0 Support Levels (V)
VCCINT VCCIO Inpui Output
FLEX 10K 5.0 5.0 3.30r5.0 5.0
5.0 3.8 3.830r5.0 3.30r5.0
EPF10KS0V 3.3 3.3 3.30r5.0 3.30r5.0
EPF10K130V 3.3 3.3 3.830r5.0 3.30r5.0
FLEX 10KA 3.3 3.3 2.5,3.3,0r5.0 3.3or5.0
3.3 2.5 25,38, 0r50 2.5
Power Sequencing
Because FLEX 10KA devices can be used in a multi-voltage environment,
they have been designed specifically to tolerate any possible power-up
sequence. The Vocpo and Vet power planes can be powered in any
order.
IEEE 1149.1 All FLEX 10K devices provide JTAG BST circuitry that comply with the
IEEE Std. 1149.1-1990 specification. All FLEX 10K devices can also be
(JTAG) configured using the JTAG pins through the BitBlaster serial download
Bounda ry- Scan cable, ByteBlaster parallel port download cable, ByteBlasterMV parallel
port download cable, or via hardware that uses the Jam™ programming
and test language. can orme ore or after
Support d test language. JTAG BST can be performed bef aft

Altera Corporation

configuration, but not during configuration. FLEX 10K devices support
the JTAG instructions shown in Tabis 13,
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Table 13. FLEX 10K JTAG Insiructions
JTAG Instruction Description

SAMPLE/PRELOAD |Allows a snapshot of signals at the device pins to be captured and examined during
nomal device operation, and permits an initial data pattern cutput at the device pins.

EXTEST Allows the external circuitry and board-level interconnections to be tested by forcing a
test pattern at the output pins and capturing test results at the input pins.

BYPASS Places the 1-bit bypass register between the TD 1 and TDO pins, which allows the BST
data to pass synchronously through a selected device to adjacent devices during normal
device operation.

UESCODE Selects the user electronic signature {UESCODE) register and places itbetween the TD T
and TDo pins, allowing the UESCODE to be serially shifted out of Tno.

IDCODE Selects the IDCODE register and places it between T0I and TCo, allowing the IDCODE
to be serially shifted out of TDo.

ICR Instructions These instructions are used when configuring a FLEX 10K device via JTAG ports with a
BitBlaster, ByteBlaster, or ByteBlasterMV download cable, orusing a Jam File (.jam) via
an embedded processor.

R R

38

- For more information on JTAG operation, see Appdication Note 35 ({TAS

RonsdirieSean Teefing in Alfers Deeesgs, For more information on the
BitBlaster, ByteBlaster, or ByteBlasterMV download cables, go to the
Fuiliaster Sevial Download Cable Data Sheel, Bypieliaster Paralld Port
Dregenivad Cable Dptw Sheet, and SytefiasferdiV Paraflel Pord Dowrdond Talde
{iad Sheet in this data book. For information on the Jam language, refer to

the fere Programeming and Yest Language Specificaton,

Figuse: 17 shows the timing requirements for the JTAG signals.
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Generic Testing

Altera Corporation

Figure 17. JTAG Waveforms
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Tabrle 14 shows the timing parameters and values for FLEX 10K devices.

Table 14. JTAG Timing Paramelers & Values
Symbol Parameter Min | Max | Unit
ticp TCK clock period 100 ns
ticH TCK clock high time 50 ns
tioL TCK clock low time 50 ns
tipsu JTAG port setup time 20 ns
tipH JTAG port hold time 45 ns
tpco JTAG port clock to output 25 ns
tpzx JTAG port high impedance to valid output 25 ns
tipxz JTAG port valid output to high impedance 25 ns
tissu Capture register setup fime 20 ns
tisn Capture register hold time 45 ns
tisco Update register clock fo output 35 ns
tiszx Update register high-impedance to valid output 35 ns
tisxz Update register valid output to high impedance 35 ns

Each FLEX 10K device is functionally tested. Complete testing of each
configurable SRAM bit and all logic functionality ensures 100% yield.
AC test measurements for FLEX 10K devices are made under conditions
equivalent to those shown in Figure 15, Multiple test patterns can be used

to configure devices during all stages of the production flow.
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Figure 18. FLEX 10K AC Test Conditions

Power supply transients can affect AC

measurements. Simultaneous fransitions of vCe
mulfiple oufputs shouid be avoided for 4640 |
accurate measurement. Threshold tests must (70? Q=
not be performed under AC conditions. ‘ (52101
Large-amplitude, fast-ground-current Device 1o Test
transients normally occur as the device Oulput . System
oufputs discharge the load capacifances. = —
When these transients flow through the 250 &
parasific inductance between the device (8.06 kO = C1 (includes
ground pin and the fest system ground, (4810l § JIG capacitance)
significant reductions in observable noise Device i
. . . evice input
immunity can res_ul't. Numbers in parentheses .o and fall
are for 3.3-V devices or outputs. Numbers fimes < 3 ns
in brackels are for 2.5-V devices or outputs.
0pe rati ng The following tables provide information on absolute maximum ratings,
s recommended operating conditions, DC operating conditions, and
Conditions capacitance for 5.0-V and 3.3-V FLEX 10K devices.
FLEX 10K 5.0-V Device Absolute Maximum Ratings — Ne:s (i}
Symbol Parameter Conditions Min Max | Unit
Voo Supply voltage With respect to ground 2.0 7.0 v
A DC input voltage Note 12y 2.0 7.0 v
lout DC output current, per pin -25 25 mA
Tsrg Storage temperature No bias -85 150 °C
Tanve Ambient temperature Under bias -65 135 °C
Ty Junction temperature Ceramic packages, under bias 150 °C
PQFP, TQFP, RQFP, and BGA packages, 135 °C
under bias
40 Altera Corporation
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FLEX 10K 5.0-V Device Recommended Operating Conditions

Symbol Parameter Conditions Min Max | Unit
Voot | Supply voltage for internal logic and 4.75(4.50) [5.25(550) | V
input buffers
Veoio Supply voltage for output buffers, 4.75 (4.50) | 5.25 (5.50) v
5.0-V operation
Supply voltage for output butters, 3.00 (3.00) | 3.60 (38D | V
3.3-V operation
V) Input voltage 0 VeoinT v
Vo Cutput voltage 0 Vecio v
Ta Ambient temperature For commercial use 0 70 °C
For industrial use —40 85 °C
T, Cperating temperature For commercial use 0 85 °C
For industrial use —40 100 °C
tr Input rise time 40 ns
te Input fall time 40 ns
FLEX 10K 5.0-V Device DC Operaling Conditions  Noles {5}, (&}
Symbol Parameter Conditions Min Typ Max Unit
Vi High-level input voltage 2.0 Voont+03 | V
Vi Low-level input voltage -0.3 0.8 v
Veou 5.0-V high-level TTL lop=—4MA DC, Vopp =4.75 V, hinte {7} 2.4 v
output voltage
3.3-V high-level TTL lop=—4mADC, Voo =3.00 V, die (7 2.4 i
output voltage
3.3-V high-level CMOS [lgy=-0.1mADC, Vo ip=3.00V, Aixie 7| Vooo—02 v
output voltage
VDL 5.0-V low-level TTL |o|_ =12 mA DC, VCC\D =475V, Mo (C“‘ 045 v
output voltage
3.3-V low-level TTL loL=12 mA DC, Vooip = 3.00 V, Noie [5: 0.45 3
output voltage
3.3-V low-level CMOS (15 =0.1mADC, Vo =3.00 V, Node (5; 02 v
output voltage
N Input pin leakage V| =V or ground -10 10 HA
current
loz Tri-stated 1/O pin Vo = Ve or ground —40 40 HA
leakage curmrent
lcco Ve supply current V| =ground, no load 0.5 10 mA
{standby)
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5.0-V Device Capacilance of EPF10K10, EPF10K20 & EPF10K30 Devices  Nain (8}

Symbol | Parameter | Conditions | 84-Pin | 144-Pin | 208-Pin | 208-Pin | 240-Pin | 356-Pin |Unit
PLCC TQFP PQFP RQFP RQFP BGA
EPF10K10 | EPF10K10 | EPF10K10 | EPF10K20 | EPF10K20 | EPF10K30
EPF10K20 EPF10K30 | EPF10K30
Min |Max | Min | Max | Min | Max | Min | Max | Min [ Max | Min | Max
C\N Input V\N =0V, 8 8 8 8 8 8 pF
capacitance [f= 1.0 MHz
Cinee | Input V=0V, 12 12 12 12 12 12 | pF
capacitance [f=1.0 MHz
on dedicated
clock pin
Cout Cutput Vour =0V, 8 8 8 8 8 8 pF
capacitance [f=1.0 MHz
5.0-V Device Capacitance of EPF10K40, EPF10K50, EPF10K70 & EPF10K100 Devices  ~aiz 76:
Symbol | Parameter | Conditions | 208-Pin |240-Pin RQFP | 356-Pin BGA | 403-Pin PGA | 503-Pin PGA | Unit
RQFP EPF10K40 EPF10K50 EPF10K50 EPF10K70
EPF10K40 EPF10K50 EPF10K100
EPF10K70
Min | Max [ Min | Max | Min | Max | Min | Max | Min | Max
C\N Input V|N=0V‘ 10 10 10 10 10 pF
capacitance |[f=1.0 MHz
Cinek | Input V=0V, 15 15 15 15 15 pF
capacitance |[f=1.0 MHz
on dedicated
clock pin
Cour Cutput Vour =0V, 10 10 10 10 10 pF
capacitance [f=1.0 MHz

Notes to tables:
(1)  See Upamiing Baparananis for Alers Demoss $haa Sheet in this data book.

(2) Minimum DCinput is -0.3 V. During transitions, the inputs may undershoot to 2.0 V or overshoot to 7.0 V for

periods shorter than 20 ns under no-load conditions.
(3) Numbers in parentheses are for industrial-temperature-range devices.
(4) Maximum V- rise time is 100 ms. Vo must rise monotonically.
(5) Typical values are for T, =25° Cand Ve =5.0V.
(6) These values are specified undexr “FLEX 10K 5.0-V Device Recommended Operating Conditions” on puge 41.
(7)  The Ioy parameter refers to high-level TTL or CMOS output current.

(8) The Iy parameter refers to low-level TTL or CMOS output current. This parameter applies to open-drain pins as

well as output pins.
(9) Capacitance is sample-tested only.

Figure 15 shows the typical output drive characteristics of FLEX 10K

devices with 5.0-V and 3.3-V V. The output driver is compliant with
the 5.0-V PCI Local Bus Specification, Revision 2.1 (with 5.0-V Vo))
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Figure 19. Ouiput Drive Characteristics of FLEX 10K Devices
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EPF10K50V & EPF10K130V Device Absolute Maximum Ratings  #nfe{i}
Symbol Parameter Conditions Min Max | Unit
Ve Supply voltage With respect to ground -0.5 4.6 Vv
V) DC input voltage N (21 2.0 57 v
lour DC output current, per pin -25 25 mA
Tste Storage temperature No bias -65 150 °C
Tams Ambient temperature Under bias -65 135 °C
Ty Junction temperature Ceramic packages, under bias 150 °c
RQFP and BGA packages, under bias 135 °c
EPF10K50V & EPF10K130V Device Recommended Operaling Conditions
Symbol Parameter Conditions Min Max |Unit
Veownt | Supply voltage for internal logic and | Aiiis 3.00(3.00) | 3.60 (3.60) | V
input buffers
Veoio Supply voltage for output butfers N 3.00 (3.00) [360(360)| V
v Input voltage Nz {5) 0 53 v
Vo Output voltage 0 Veoio v
Ta Ambient temperature For commercial use 0 70 °C
For industrial use —40 85 °C
Ty Operating temperature For commercial use 0 85 °C
For industrial use —40 100 °C
tg Input rise time 40 ns
e Input fall fime 40 ns
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EPF10K50V & EPF10K130V Device DC Operating Conditions  Notes {3}, {7}

Symbol Parameter Conditions Min Typ Max | Unit
Vi High-level input voltage 2.0 53 v
Vi Low-level input voltage -0.3 0.8 v
Vou 3.3-V high-level TTL output voltage |lon =—4 mA DC, Vo (5; 24 v
3.3-V high-level CMOS output log =-0.1 mA DG, Note & Veoip—0.2 3
voltage
VoL 3.3-V low-level TTL output voltage |l =4 mA DG, Moke (8] 0.45 v
3.3-V low-level CMOS output lo.=0.1 mA DC, N {2, 02 v
voltage
I Input pin leakage current Vi =53V1io-03V -10 10 HA
loz Tri-stated 1/O pin leakage current Vp=53V10-03V -10 10 HA
loco Vo supply current (standby) V)| = ground, no load 0.3 mA
V| = ground, no load, {7 10 mA

EPF10K50V & EPF10K130V Device Capacitance  Noiz (i1}

Symbol Parameter Conditions 240-Pin | 356-Pin BGA | 599-Pin PGA | 600-Pin PGA | Unit
EPF10K50V | EPF10K50V | EPF10K130V | EPF10K130V

Min | Max | Min | Max | Min | Max | Min | Max
Ciy Input capacitance V=0V, 10 10 10 10 pF
f=1.0 MHz
Cincik | Input capacitance on |V =0V, 15 15 15 15 pF
dedicated clock pin  |f=1.0 MHz
Cour Output capacitance |V =0V, 10 10 10 10 pF
f=1.0 MHz

Notes to tables:

(1) See Upamiing Reparananis for Alers Demoss $haea Sheet in this data book.

(2) Minimum DCinput is 0.3 V. During transitions, the inputs may undershoot to -2.0 V or overshoot to 5.7 V for
periods shorter than 20 ns under no-load conditions.

(3) Numbers in parentheses are for industrial-temperature-range devices.

(4) Maximum Ve tise time is 100 ms. Vo must rise monotonically.

(5) Inputs of EPF1I0K50V and EPF10K130V devices may be driven before Vet is powered.

(6) Typical valuesare for T, =25°Cand V=33 V.

(7)  These values are specified under “FLEX 10K 3.3-V Device Recommended Operating Conditions” on psge 43,

(8) The Ioy parameter refers to high-level TTL or CMOS output current.

(9) The Iy parameter refers to low-level TTL or CMOS output current. This parameter applies to open-drain pins as
well as output pins.

(10) This parameter applies to -1 speed grade EPF10K50V devices.

(11) Capacitance is sample-tested only.

Figure: ¥ shows the typical output drive characteristics of EPF10K50V
and EPF10K130V devices,
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Figure 20. Ouiput Drive Characteristics of EPFT10K50V & EPF10K130V Devices
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Symbol Parameter Conditions Min Max | Unit
Ve Supply voltage With respect o ground, -05 4.6 v
Vv, DC input voltage Nwe 2 2.0 5.7 v
lour DC output current, per pin -25 25 mA
Ts1g Storage temperature No bias —-65 150 °C
Tama Ambient temperature Under bias -85 135 °C
T, Junction temperature Ceramic packages, under bias 150 °C
PQFP, TQFP, RQFP, and BGA packages, 135 °C
under bias
FLEX 10KA 3. 3-V Device Recommended Operaling Conditions
Symbol Parameter Conditions Min Max | Unit
Veowt | Supply voltage for internal logic and input | Aéntes {3, 74} 3.00 (3.00) | 3.60 (3.60) | V
butfers
Veoio Supply voltage for output buffers, 3.3-V | Moy 30, 4] 3.00 (3.00) | 3.60 (3.60) | V
operation
Supply voltage for output butters, 2.5-V | fodas 35, (4 230(2.30) | 2702700 | V
operation
V) Input voltage Nnle {3} 0 53 v
Vo Cutput voltage 0 Veeoio v
Ta Ambient temperature For commercial use 0 70 °C
For industrial use —40 85 °C
T, Cperating temperature For commercial use 0 85 °C
For industrial use —40 100 ° G
tg Input rise time 40 ns
te Input fall time 40 ns
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FLEX 10KA 3.3-V Device DC Operaling Condilions

Notes {8}, §

7t

Symbol Parameter Conditions Min Typ Max Unit
\m High-level input voltage 1.70r0.5% Voo 5.3 \
whichever is lower
Vi Low-level input voltage -05 03xVeent | V
Vey 3.3-V high-level TTL output loy =—4 mADC, 2.4 v
voltage Voo =3.00 V, Now: (3]
3.3-V high-level CMOS output lop =-0.1 mA DC, Veon—0.2 v
voltage Voo =3.00 W, Nob: 3}
3.3-V high-level PCI output voltage | Iy =-0.5 mA DC, 0.9%x Voo v
Voo =3.00t03.60 Y,
MNode 14
2.5-V high-level output voltage lgy =—0.1 mA DC, 21 v
Voo =2.30 V, ~Nows 31
loy =—1 mA DG, 2.0 \
Voo =2.30 V, Mo [(3)
lop =—2 mA DG, 1.7 \
Voo =2.30 V, Mot (3]
VL 3.3-V low-level TTL output voltage |1 =4 mADC, Vo n =3.00 0.45 v
W, Alare (13
3.3-V low-level CMOS output I =0.1 mADC, 02 3
voltage Vooio =3.00 V, Ainle (%
3.3-V low-level PCI output voltage |l = 1.5 mA DG, 01 xVeoo | ¥
Veeip=3.00103.60 V,
Mide (8
2.5-V low-level output voltage lo =0.1 mA DC, 0.2 Vv
Voo =280V, Nod: [13)
lor =1mADC, 04 \
Veoio =230V, Node i3}
ler =2mA DC, 07 \
Voo =2.30 V, Ainle (%
N Input pin leakage current Vi=53Vio-03V -10 10 HA
loz Tri-stated I/O pin leakage current |V =53V 10 -03V -10 10 HA
lcco V o supply current {standby) V| =ground, no load 0.3 mA
V| =ground, no load, ¢ 7 10 mA
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3.3-V Device Capacitance of EPF10K10A & EPF10K30A Devices

Aloa ; g dw Y
Nowe i1, i8S

Symbol Parameter Conditions | 144-Pin 208-Pin 240-Pin 356-Pin | Unit
TQFP RQFP RQFP BGA
EPF10K10A | EPF10K10A | EPF10K30A | EPF10K30A
EPF10K30A | EPF10K20A
Min | Max | Min | Max | Min | Max | Min | Max
Cpn Input capacitance V=0V, 8 8 8 8 pF
f=1.0MHz
Cincik | Inputcapacitance ondedicated (Vi =0 V, 12 12 12 12 pF
clock pin f=1.0MHz
Cour Qutput capacitance Vour=0V, 8 8 8 8 pF
f=1.0MHz
3.3-V Device Capacitance of EPFIOK100A Devices Nz (i1}, {12}
Symbol Parameter Conditions 240-Pin RQFP 356-Pin BGA | Unit
EPF10K100A EPF10K100A
Min | Max | Min Max
CiN Input capacitance Vny=0V,1=1.0MHz 10 10 pF
Cincik | Input capacitance on dedicated clock pin | Viy =0V, 1= 1.0 MHz 15 15 pF
Cour Qutput capacitance Vour=0V,f=1.0MHz 10 10 pF
3.3-V Device Capacitance of EPF10K250A Devices  Noig (11}, {13}
Symbol Parameter Conditions 599-Pin PGA 600-Pin BGA | Unit
EPF10K250A EPF10K250A
Min | Max | Min Max
CiN Input capacitance Vny=0V,1=1.0MHz 10 10 pF
Cnolk | Input capacitance on dedicated clock pin |V iy =0V, 1=1.0 MHz 15 15 pF
Cour Qutput capacitance Vour=0V.f=1.0MHz 10 10 pF
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Notes to tables:

(1) See Operating Rapdrenionis for Alsory Devlees Thate Shect in this data book.

(2) Minimum DC input is 0.3 V. During fransitions, the inputs may undershoot to —2.0 V or overshoot t0 5.7 V for
periods shorter than 20 ns under no-load conditions.

(3) Numbers in parentheses are for industrial-temperature-range devices.

(4) Maximum V- tise time is 100 ms, and Ve must rise monotonically.

(5) Inputs of FLEX 10KA devices may be driven before Vgt and Vo are powered.

(6) Typical values are for T, =25° Cand V=33 V.

(7)  These values are specified under “FLEX 10K 3.3-V Device Recommended Operating Conditions” on pags 45,

(8) The Ioy parameter refers to high-level TTL, PCL, or CMOS outpuf current.

©) The I parameter refers to low-level TTL, PCI, or CMOS output current. This parameter applies to open-drain pins

as well as output pins.
(10) This parameter applies to EPF1I0K100A devices.
(11) Capacitance is sample-tested only.
(12) The information in this table is preliminary. For the most up-to-date information, contact Altera Applications.

Figure 21 shows the typical output drive characteristics of EPF10K10A,
EPF10K30A, and EPF10K100A devices with 3.3-V and 2.5-V V ccjo. The
output driver is compliant with the 3.3-V PCI Local Bus Specification,
Revision 2.1 (with 3.3-V V ccpp). Moreover, device analysis shows that
these devices can drive a 5.0-V PCI bus with eight or fewer loads.

Figure 21. Output Drive Characleristics for FLEX 10KA Devices
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Timing Model

The continuous, high-performance FastTrack Interconnect routing
resources ensure predictable performance and accurate simulation and
timing analysis. This predictable performance contrasts with that of
FPGAs, which use a segmented connection scheme and therefore have
unpredictable performance,

Device performance can be estimated by following the signal path from a
source, through the interconnect, to the destination. For example, the
registered performance between two LEs on the same row can be
calculated by adding the following parameters:

LE register clock-to-output delay (f-5)
Interconnect delay {((saperoW)

LE look-up table delay (t;;7)

LE register setup time (¢5;;)

The routing delay depends on the placement of the source and destination
LEs. A more complex registered path may involve multiple combinatorial
LEs between the source and destination LEs.

Timing simulation and delay prediction are available with the
MAX+PLUS 1I Simulator and Timing Analyzer, or with industry-
standard EDA tools. The Simulator offers both pre-synthesis functional
simulation to evaluate logic design accuracy and post-synthesis timing
simulation with 0.1-ns resolution. The Timing Analyzer provides point-
to-point timing delay information, setup and hold time analysis, and
device-wide performance analysis.

Fygure 22 shows the overall timing model, which maps the possible paths
to and from the various elements of the FLEX 10K device.

Figure 22, FLEX 10K Device Timing Model
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Figures 2% through 25 show the delays that correspond to various paths
and functions within the LE, IOE, and EAB timing models.

Figure 23. FLEX 10K Device LE Timing Modef
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Figure 24. FLEX 10K Device 10E Timing Model
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Tables 1% through 1% describe the FLEX 10K device internal timing
parameters. These internal timing parameters are expressed as worst-case
values, Using hand calculations, these parameters can be used to estimate
design performance, However, before committing designs to silicon,
actual worst-case performance should be modeled using timing
simulation and analysis. Tables & and 2% describe FLEX 10K external
timing parameters,

Table 15. LE Timing Microparamelers ~ Noie {{}

Symbol Parameter Conditions
bur LUT delay for data-in
lorur LUT delay for carry-in
by LUT delay for LE register feedback
teackeD Data-in to packed register delay
tepy LE register enable delay
toico Carry-in to carry-out delay
locen Data-in to carry-out delay
toceng LE register feedback to carry-out delay
lnase Cascade-in to cascade-out delay
in LE register control signal delay
tco LE register clock-to-output delay
tcoma Combinatorial delay
gy LE register setup time for data and enable signals before clock; LE register
recovery time after asynchronous clear, preset, or load
by LE register hold time for data and enable signals after clock
tppe LE register preset delay
lorg LE register clear delay
loy Minimum clock high time from clock pin
tor Minimum clock low time from clock pin

Table 16. IOE Timing Microparamelers (Part 1 0f2)  Nots (i}

Symbol Parameter Conditions
hop IOE data delay
hoe IOE register control signal delay
hoco IOE register clock-to-output delay
hocoms IOE combinatorial delay
hosy IOE register setup time for data and enable signals before clock; IOE register

recovery time after asynchronous clear

how IOE register hold time for data and enable signals after clock
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Table 16. IOE Timing Microparameters (Part 2 of 2)  Anie i}
Symbol Parameter Conditions

hoaip IOE register clear time

topt Qutput buffer and pad delay, slow slew rate = off, Voo = VooinT C1=35pF,
Note &7

topsz Output buffer and pad delay, slow slew rate = off, V0 = low voltage C1 =35 pF,
Nesge (3}

tops Cutput buffer and pad delay, slow slew rate = on C1 =35 pF,
HUESNEN

txz IOE output buffer disable delay

Izxt IOE output buffer enable delay, slow slew rate = off, Vooi0 = Veooint C1 =35 pF,
Note &7

tzxa IOE output buffer enable delay, slow slew rate = off, Vo = low voltage C1 =35 pF,
Node &

t7x3 IOE output buffer enable delay, slow slew rate = on C1 =35 pF,
N (4}

hvree IOE input pad and buffer to |OE register delay

horp IOE register feedback delay

hncome |OE input pad and buffer to FastTrack Interconnect delay

Table 17. EAB Timing Microparameters ~ Noiz (i}
Symbol Parameter Conditions

teaBDATAL Data or address delay to EAB for combinatorial input

tEABDATAZ Data or address delay to EAB for registered input

teapwet Write enable delay to EAB for combinatorial input

teapwEs White enable delay to EAB for registered input

teaBciK EAB register clock delay

teapoo EAB register clock-to-output delay

teABBYPASS Bypass register delay

teapsy EAB register setup time before clock

teapy EAB register hold time after clock

teapoH Clock high time

teapat Clock low time

tan Address access delay

twe Wite pulse width

twosis Data setup time before falling edge of write pulse Mala 5]

twor Data hold time after falling edge of write pulse Nots

hwasts Address setup time before rising edge of write pulse Noie (8]
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Table 17. EAB Timing Microparamelers ~ Nols {1}

Symbol Parameter Conditions
bway Address hold time after falling edge of write pulse Made (5
two Write enable to data output valid delay
ihp Data-in to data-out valid delay
teapouT Data-out delay

Table 18. EAB Timing Macroparamelers Nofez (74 {6}
Symbol Parameter Conditions
teapan EAB address access delay
teagrccoms | EAB asynchronous read cycle time
teaBrOREG EAB synchronous read cycle time
teapwe EAB write pulse width
teagwocoms | EAB asynchronous write cycle time
teapwerea EAB synchronous write cycle time
teagnD EAB data-in to data-out valid delay
leaBnaTACO EAB clock-to-output delay when using output registers
teaBDATASY EAB data/address setup time before clock when using input register
YEABDATAH EAB data/address hold time after clock when using input register
leapwesy EAB wE setup time before clock when using input register
teaBwESH EAB wE hold time after clock when using input register
teaRwDSL EAB data setup time before falling edge of write pulse when not using input
registers

teaBwoH EAB data hold time after falling edge of write pulse when not using input
registers

teapwasy EAB address setup time before rising edge of write pulse when not using
input registers

teapwAK EAB address hold time after falling edge of write pulse when not using input
registers

teapwo EAB write enable to data output valid delay
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Table 19. Interconnect Timing Microparamelers ~ ~oie i}
Symbol Parameter Conditions

tgamEr AB Routing delay for an LE driving another LE in the same LAB

tgameROW Routing delay for a row IOE, LE, or EAB driving a row IOE, LE, or EABin the | Node (7
same row

teamecorumy | Bouting delay for an LE driving an IOE in the same column MNewe: (7}

tnirFROW Routing delay fora column |OE, LE, or EAB drivingan LE or EAB in a different | Naie {7}
row

rworows Routing delay for a row IOE or EAB driving an LE or EAB in a different row | Aziz 77}

Y EPERIPH Routing delay for an LE driving a control signal of an IOE via the peripheral
control bus

Y ABCARRY Routing delay for the carry-out signal of an LE driving the carry-in signal of a
different LE in a different LAB

i apcase Routing delay for the cascade-out signal of an LE driving the cascade-in
signal of a different LE in a different LAB

tpinsioe Delay from dedicated input pin to IOE control input

tpinsi E Delay from dedicated input pin to LE or EAB control input

oot ketor Delay from dedicated clock pin to IOE clock

tocixetE Delay from dedicated clock pin to LE or EAB clock

tpinsnATA Delay from dedicated input or clock to LE or EAB data

interconnects

Table 20. External Reference Timing Parameters  Nols (8}
Symbol Parameter Conditions
toRR Register-to-register delay via four LEs, three row interconnects, and fourlocal | Naiée 185

Table 21. External Timing Paramelers

Note 1o

Symbol Parameter Conditions
tinsu Setup time with global clock at IOE register
LT Hold time with global clock at IOE register
toutco Clock-to-output delay with global clock at IOE register
topH Qutput data hold time after clock C1 = 35 pF,
Note {11
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Notes to tables:
(1) Microparameters are timing delays contributed by individual architectural elements. These parameters cannot be
measured explicitly.
(2) Operating conditions: Vepo =5.0 V 5% for commercial use in FLEX 10K devices.
Vo =50V 110% for industrial use in FLEX 10K devices.
Veeio = 3.3 V £10% for commercial or industrial use in FLEX 10KA devices.
(3) Operating conditions: Vg =3.3 V £ 10% for commercial or industrial use in FLEX 10K devices.
Voo =25V £0.2 V for commercial or industrial use in FLEX 10KA devices.
(4) Operating conditions: Ve =25V, 33V, 0r50V.
(5) Because the RAM in the EAB is self-timed, this parameter can be ignored when the WE signal is registered.
(6) EAB macroparameters are internal parameters that can simplify predicting the behavior of an EAB at its boundary;
these parameters are calculated by summing selected microparameters.
(7)  These parameters are worst-case values for typical applications. Post-compilation fiming simulation and timing
analysis are required to determine actual worst-case performance.
(8)  External reference fiming parameters are factory-tested, worst-case values specified by Altera. A representative
subset of signal paths is fested to approximate typical device applications.
(9 Contact Altera Applications for test circuit specifications and test conditions.
(10) These timing parametets are sample-tested only.
(11) This parameter is a guideline that is sample-tested only and based on extensive device characterization. This
parameter applies for both global and non-global clocking and for LE, EAB, and ICE registers.

Figures 2& and 17 show the asynchronous and synchronous timing
waveforms, respectively, for the EAB macroparameters in Tabis 17,

Figure 26. EAB Asynchronous Timing Waveforms
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Figure 27. EAB Synchronous Timing Waveforms
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EPF10K10 & EPF10K20 Device Internal & External Timing Parameters

EPF10K10 & EPF10K20 Device LE Timing Microparamelers

Note i1}

Symbol -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max
Lur 14 1.7 ns
torur 06 0.7 ns
taiur 15 1.9 ns
tpackeD 06 0.8 ns
ten 1.0 1.2 ns
toico 0.2 0.3 ns
tocen 09 1.2 ns
toaEnR 0.8 1.2 ns
tcasc 08 0.9 ns
io 1.3 15 ns
teo 079 1.1 ns
tcoms 05 06 ns
gy 1.3 25 ns
by 14 16 ns
teRE 1.0 1.2 ns
torp 1.0 1.2 ns
topr 4.0 4.0 ns
ter 4.0 4.0 ns

Note:

(1) All timing parameters are described in Tables 15 through 21 in this data sheet.
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EPF10K10 & EPF10K20 Device |OE Timing Microparameters ~ Noie {1}
Symbol -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max
hop 1.3 1.6 ns
boc 0.5 0.7 ns
hoco 0.2 0.2 ns
bocoms 0.0 0.0 ns
hosy 28 3.2 ns
hou 1.0 12 ns
hocir 1.0 1.2 ns
topt 286 35 ns
topz 49 6.4 ns
tons 6.3 a.z2 ns
bz 4.5 5.4 ns
Lzt 4.5 54 ns
tzxo 6.8 8.3 ns
tzxs 8.2 101 ns
bveEa 6.0 7.5 ns
borp 3.1 35 ns
bnvcome 341 3.5 ns

Note:
(1} All timing parameters are described in Tables 15 through 7% in this data sheet.
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EPF10K10 & EPF10K20 Device EAR Internal Microparamelers  Hoie i}
Symbol -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max
teaBnATAL 1.5 1.8 ns
teaBDATAZ 48 6.0 ns
leaBwE1 1.0 1.2 ns
teapwes 5.0 6.2 ns
feaBoix 1.0 22 ns
teaBoo 0.5 0.6 ns
eaBBYPASS 15 1.9 ns
teapsy 15 18 ns
teapH 2.0 25 ns
tan 8.7 10.7 ns
twp 5.8 7.2 ns
twpsts 16 2.0 ns
hwor 0.3 04 ns
twasy 05 06 ns
bwan 1.0 1.2 ns
two 5.0 6.2 ns
oo 5.0 6.2 ns
teagout 0.5 0.6 ns
teaBoH 4.0 4.0 ns
teaBoi 58 7.2 ns

Note:

(1) Al timing parameters are described in Tables i3 through 23 in this data sheet.
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EPF10K10 & EPF10K20 Device EAB Internal Timing Macroparameters ~ Noie it}
Symbol -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max
eagan 13.7 17.0 ns
leasrCCOMB 13.7 17.0 ns
lEABRCREG 9.7 11.9 ns
leagwe 5.8 7.2 ns
leaBwecoMB 7.3 9.0 ns
IEABWeREG 13.0 16.0 ns
leasoD 10.0 125 ns
leagpaTaco 2.0 3.4 ns
leaBpATASY 5.3 56 ns
lEaBRATAH 0.0 0.0 ns
leapwesy 5.5 5.8 ns
leapwEH 0.0 0.0 ns
IEABWDSL 55 58 ns
leaswor 0.0 0.0 ns
leaBwasy 21 2.7 ns
lEaBwar 0.0 0.0 ns
leaBwo 9.5 11.8 ns

Note:
(1} All timing parameters are described in Tables 15 through 7% in this data sheet.
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EPF10K10 Device Interconnect Timing Microparamelers ~ Noie {3}
Symbol -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max
tinaioe 48 6.2 ns
tonet E 26 38 ns
IDiINZDATA 4.3 5.2 ns
{pcikzioE 3.4 4.0 ns
tociiat e 2.6 3.8 ns
IsAMELAB 0.6 0.6 ns
teamEROW 36 38 ns
fsamEcoLumn 09 11 ns
oiFrrow 45 4.9 ns
trworows 8.1 8.7 ns
Y ePERIPH 3.3 3.9 ns
4 ABCARRY 05 0.8 ns
L ABCASEC 2.7 3.0 ns
EPF10K20 Device Interconnect Timing Microparamelers  Xoi= {1}
Symbol -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max
tonzioe 5.2 6.6 ns
tonet E 26 3.8 ns
IDINZDATA 43 52 ns
Yoot keioE 4.3 4.0 ns
ooikat e 26 38 ns
tsaMELAB 0.6 0.6 ns
leamEROW 3.7 3.9 ns
tsamECcOLUMN 1.4 1.6 ns
toiFrROW 51 55 ns
worows 88 94 ns
Y ePERIPH 4.7 56 ns
b ABCARRY 05 0.8 ns
5 ABCASE 27 3.0 ns

Note to tables:
(1)  All timing parameters are described in Tables i% through ¥1 in this data sheet.
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EPF10K10 & EPF10K20 Device External Timing Parameters  Nols (1}

Symbol -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max
toRR 16.1 20.0 ns
tinsu, Noles {2}, 3 55 6.0 ns
ting, Node (3 0.0 0.0 ns
toutco. Hizie {3 8.7 8.4 ns
topy. Mole (3 2.0 2.0 ns

Notes:

(1)  All timing parameters are described in Tables 3% through 23 in this data sheet.
(2) Using an LE to register the signal may provide a lower setup time.

(3) This parameter is specified by characterization.

EPF10K10A Device External Timing Paramelers

EPF10K10 Device External Timing Paramelers [}

Symbol -1 Speed Grade -2 Speed Grade -2 Speed Grade Unit
Min Max Min Max Min Max
torr 9.0 10.4 122 ns

Notes:
(1} Alltiming parameters are described in Tables 3% through 2} in this data sheet.
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EPF10K30, EPF10K40 & EPF10K50 Device Internal & External Timing Parameters

EPF10K30, EPF10K40 & EPF10K50 Device LE Timing Microparameters  Noiz i}

Symbol -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max
Lur 1.3 18 ns
torur 06 06 ns
taiur 15 20 ns
tpackED 05 0.8 ns
ten 0.9 1.5 ns
teico 0.2 0.4 ns
tocen 09 14 ns
toaeEnR 0.8 14 ns
tcase 1.0 1.2 ns
i 1.3 16 ns
teo 079 1.2 ns
tcoms 06 06 ns
gy 14 14 ns
by 09 1.3 ns
tenE 0.8 1.2 ns
torp 0.9 1.2 ns
toy 4.0 4.0 ns
ter 4.0 4.0 ns

Note:

(1) All timing parameters are described in Tables 15 through 21 in this data sheet.
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EPF10K30, EPF10K40 & EPF10K50 Device 10E Timing Microparamelers ~ Nowe ()
Symbol -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max
oo 0.4 0.6 ns
boe 0.5 0.9 ns
hoco 04 0.5 ns
tocome 0.0 0.0 ns
hosy 341 35 ns
hon 1.0 1.8 ns
boci g 1.0 1.2 ns
topt 3.3 3.6 ns
tops 56 6.5 ns
tons 7.0 8.3 ns
tyz 5.2 5.5 ns
trxt 52 556 ns
tzxz 7.5 84 ns
tzxs 8.9 10.2 ns
hnrEG 7.7 10.0 ns
horn 33 4.0 ns
hncomB 3.3 4.0 ns

Note:
(1) All iming parameters are described in Tables 3% through %3 in this data sheet.
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EPF10K30, EPF10K40 & EPF10K50 Device EAB Internal Microparameters  Nois {1}
Symbol -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max
teaBnATAL 1.5 1.8 ns
teaBDATAZ 48 6.0 ns
leaBwE1 1.0 1.2 ns
teapwes 5.0 6.2 ns
feaBoix 1.0 22 ns
teaBoo 0.5 0.6 ns
eaBBYPASS 15 1.9 ns
teapsy 15 18 ns
teapH 2.0 25 ns
tan 8.7 10.7 ns
twp 5.8 7.2 ns
twpsts 16 2.0 ns
hwor 0.3 04 ns
twasy 05 06 ns
bwan 1.0 1.2 ns
two 5.0 6.2 ns
oo 5.0 6.2 ns
teagout 0.5 0.6 ns
teaBoH 4.0 4.0 ns
teaBoi 58 7.2 ns

Note:

(1) Al timing parameters are described in Tables i3 through 23 in this data sheet.
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EPF10K30, EPF10K40 & EPF10K50 Device EAB Internal Timing Macroparamelers  Ainis {7}
Symbol -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max
eagan 13.7 17.0 ns
leasrCCOMB 13.7 17.0 ns
lEABRCREG 9.7 11.9 ns
leagwe 5.8 7.2 ns
leaBwecoMB 7.3 9.0 ns
IEABWeREG 13.0 16.0 ns
leasoD 10.0 125 ns
leagpaTaco 2.0 3.4 ns
leaBpATASY 5.3 56 ns
lEaBRATAH 0.0 0.0 ns
leapwesy 5.5 5.8 ns
leapwEH 0.0 0.0 ns
IEABWDSL 55 58 ns
leaswor 0.0 0.0 ns
leaBwasy 21 2.7 ns
lEaBwar 0.0 0.0 ns
leaBwo 9.5 11.8 ns

Note:
(1} All timing parameters are described in Tables 15 through 7% in this data sheet.
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EPF10K30 Device Interconnect Timing Microparamelers  Noie {3}

Symbol -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max
Ioinvzioe 6.9 87 ns
ozt E 36 438 ns
IpinzDATA 55 7.2 ns
Ipeikaioe 46 8.2 ns
IpoikatE 36 438 ns
ISAMELAB 0.3 0.3 ns
IsamerOW 33 3.7 ns
IsameCoLUMN 25 27 ns
oiFrrow 58 6.4 ns
frworows 9.1 10.1 ns
YeperipH 8.2 7.1 ns
liaBcARRY 0.4 0.6 ns
i ABcASC 24 3.0 ns

EPF10K40 Device Interconnect Timing Microparamelers  Xoi= {1}

Symbol -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max
Ipinaioe 7.8 9.4 ns
Iping £ 36 438 ns
IpinzDATA 55 7.2 ns
Ipcireioe 48 6.2 ns
Ipcikate 38 48 ns
IsaMELAB 03 0.3 ns
IsameROW 3.3 3.7 ns
saMECOLUMN 3.1 3.2 ns
IpiFFROW 6.4 6.4 ns
Itwonows 9.7 106 ns
LiepcripH 6.4 7.1 ns
i ABcARRY 0.4 0.6 ns
liaBcAsC 24 3.0 ns

Note to tables:
(1)  All timing parameters are described in Tables 1% through 21 in this data sheet.
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EPF10K50 Device Interconnect Timing Microparamelers ~ Npte{i}

Symbol -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max
Ipivzioe 8.4 10.2 ns
IpinatE 3.6 48 ns
IDiNZDATA 5.5 72 ns
Ipcrkzioe 4.6 6.2 ns
Ipcikate 36 4.8 ns
IsAMELAB 0.3 0.3 ns
IsameROW 3.3 3.7 ns
IsamecoLUMN 3.9 4.1 ns
IpirFrow 7.2 7.8 ns
ltworows 10.5 11.5 ns
ILEPEH.'PH 7.5 8.2 ns
!y ABCARRY 0.4 0.6 ns
l1aBoASC 24 3.0 ns

EPF10K30, EPF10K40 & EPF10K50 Device External Timing Parameters  o'e {1}

Symbol -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max
torR 17.2 211 ns
tinsu. Noles {55, {3} 57 6.4 ns
fnme Mot (3 0.0 0.0 ns
toutco. Mzie (& 8.8 1.2 ns
topH, Aode (3 2.0 2.0 ns
Notes to tables:

(1} Al timing parameters are described in Tables 3% through 4} in this data sheet.
(2} Using an LE to register the signal may provide a lower setup time.
(3) This parameter is specified by characterization.
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EPF10K70 Device Inlernal & External Timing Parameters

EPF10K70 Device LE Timing Microparamelers  &ofe (i}

Symbol -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max
Lhur 1.3 15 2.0 ns
torur 0.4 0.4 0.5 ns
tarur 1.5 16 20 ns
tpacKED 0.8 09 1.3 ns
Ien 0.8 0.8 1.2 ns
toico 0.2 0.2 0.3 ns
tocen 1.0 1.1 1.4 ns
toeenR 11 1.2 15 ns
tcasc 1.0 11 1.3 ns
te 0.7 0.8 1.0 ns
teo 0.9 1.0 14 ns
teoms 0.4 05 0.7 ns
gy 1.9 21 286 ns
iy 21 23 31 ns
[fa1=T= 0.8 1.0 14 ns
torn 0.9 1.0 1.4 ns
toy 4.0 4.0 4.0 ns
tor 4.0 4.0 4.0 ns

Notes:
(1) All timing parameters are described in Tables i3 through 21 in this data sheet.
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EPF10K70 Device I0E Timing Microparameters ~ Neois i1}
Symbol -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max
oo 0.0 0.0 0.0 ns
toe 0.4 05 0.7 ns
hoco 04 04 09 ns
hocoms 0.0 00 0.0 ns
hosu 45 5.0 8.2 ns
o 0.4 0.5 0.7 ns
tocia 0.8 0.7 1.8 ns
tont 36 4.0 5.0 ns
tons 5.6 6.3 73 ns
lons 6.9 7.7 8.7 ns
txz 55 6.2 6.8 ns
trs 55 6.2 6.8 ns
tzxz 7.5 85 9.1 ns
trxs 8.8 9.9 10.5 ns
tvae 8.0 9.0 10.2 ns
torn 7.2 8.1 10.3 ns
hvcoms 7.2 8.1 10.3 ns

Notes:
(1) All iming parameters are described in Table 15 through 71 in this data sheet.
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EPF10K70 Device EAB Iniernal Microparamelers  Nuiz {1}

Symbol -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max
teaBDATAL 1.3 15 1.9 ns
leABDATAZ 4.3 438 6.0 ns
teaBwE? 09 1.0 1.2 ns
teaBwES 45 5.0 6.2 ns
teABe K 09 1.0 22 ns
teaBCO 04 05 08 ns
leaBBYPASS 1.3 15 19 ns
teapsy 1.3 15 1.8 ns
teagrs 1.8 2.0 25 ns
tan 78 8.7 10.7 ns
twp 5.2 58 7.2 ns
twosts 1.4 16 2.0 ns
hwon 0.3 0.3 0.4 ns
twasy 0.4 05 0.6 ns
bwan 08 1.0 1.2 ns
two 45 5.0 8.2 hs
ton 45 5.0 8.2 ns
teaoUT 0.4 0.5 06 ns
teaBoH 4.0 4.0 4.0 ns
teaBct 4.0 4.0 4.0 ns

Notes:
(1) Al timing parameters are described in Tables i3 through 23 in this data sheet.
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EPF10K70 Device EAB Internal Timing Macroparameters  Noie {1}
Symbol -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max
teapaa 121 13.7 17.0 ns
teaBRCCOMB 121 13.7 17.0 ns
{EABRCREG 886 9.7 11.9 ns
teagwe 5.2 5.8 7.2 ns
{eapwecoms 6.5 7.3 9.0 ns
lFaBweREG 11.6 13.0 16.0 ns
easop 8.8 10.0 125 ns
leagpataco 1.7 2.0 3.4 ns
lEaBDATASU 47 53 56 ns
leaBDATAH 0.0 0.0 0.0 ns
leapwesy 4.9 5.5 5.8 ns
tEABwEH 0.0 0.0 0.0 ns
leapwosL 1.8 2.1 2.7 ns
{EABWDH 0.0 0.0 0.0 ns
leapwasu 41 4.7 5.8 ns
leapwan 0.0 0.0 0.0 ns
leawo 8.4 8.5 11.8 ns

Notes:
(1} All timing parameters are described in Tables 15 through 7% in this data sheet.
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EPF10K70 Device Interconnect Timing Microparamelers  Noie {3}
Symbol -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max
tonzioE 6.6 7.3 8.8 ns
tounat E 42 48 8.0 ns
IDINZDATA 6.5 7.1 10.8 ns
et katoE 5.5 6.2 7.7 ns
botkst E 4.2 4.8 6.0 ns
IsAMELAB 04 04 0.5 ns
tsameEROW 4.8 4.9 55 ns
b AMECOLLIMN 3.3 3.4 3.7 ns
tDEEROW 8.1 8.3 8.2 ns
HwoRows 12.9 13.2 14.7 ns
L EPERIPH 55 57 8.5 ns
b ABCARRY 08 08 1.1 ns
L ABCASEC 2.7 3.0 3.2 ns
Notes:
(1) All timing parameters are described in Tables % through 21 in this data sheet.
EPF10K70 Device External Timing Paramelers ~ Nuiz {1}
Symbol -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max
torR 17.2 181 242 ns
tinsu. Noles (2, (3 6.6 7.3 8.0 ns
Ynp, Sode {5 0.0 0.0 0.0 ns
touTco. Nole {8 9.9 11.1 14.3 ns
topH. Hoie 13 20 2.0 2.0 ns
Notes:

(1)  All timing parameters are described in Tables 15 through 23 in this data sheet.

(2) Using an LE to register the signal may provide a lower setup time.
(3) This parameter is specified by characterization.
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FLEX 10K Embedded Programmable Logic Family Data Sheet

EPF10K100 Device Inlernal & Exlternal Timing Paramelers

EPF10K100 Device LE Timing Microparameters  ficiz{{}
Symbol -3DX Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max
hur 1.5 15 2.0 ns
torur 0.4 04 0.5 ns
tnvur 1.6 1.6 20 ns
tPACKED 0.9 09 13 ns
tewy 0.9 0.9 1.2 ns
toico 0.2 0.2 0.3 ns
tocen 1.1 1.1 1.4 ns
locENR 1.2 1.2 15 ns
teasc 1.1 11 1.3 ns
te 0.8 0.8 1.0 ns
teo 1.0 1.0 1.4 ns
teoms 0.5 0.5 0.7 ns
fgyy 2.1 21 26 ns
by 2.3 23 3.1 ns
tope 1.0 1.0 1.4 ns
toip 1.0 1.0 1.4 ns
ton 4.0 4.0 4.0 ns
ter 4.0 4.0 4.0 ns

Note:
(1) All iming parameters are described in Tables 15 through 21 in this data sheet.
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FLEX 10K Embedded Programmable Logic Family Data Sheet

EPF10K100 Device 10E Timing Microparamelers  Neis (1}

Symbol -3DX Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max
top 0.0 0.0 0.0 ns
oo 0.5 0.5 0.7 ns
hoco 0.4 0.4 0.9 ns
bocoms 0.0 0.0 0.0 ns
tos 5.5 5.5 6.7 ns
how 0.5 0.5 07 ns
tocia 0.7 0.7 16 ns
topy 4.0 4.0 5.0 ns
tops 6.3 6.3 7.3 ns
tons 7.7 7.7 8.7 ns
byz 6.2 6.2 6.8 ns
byt 6.2 6.2 6.8 ns
tzxn 8.5 8.5 9.1 ns
trys 9.9 9.9 10.5 ns
hnpeg without ClockLock or 9.0 8.0 105 ns
ClockBoost circuitry
hnpeg with ClockLock or 3.0 - - ns
ClockBoost circuitry
horp 8.1 8.1 10.3 ns
hncome 81 81 10.3 ns
Note:

(1)  All iming parameters are described in Tables 1% through 21 in this data sheet.
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FLEX 10K Embedded Programmable Logic Family Data Sheet

EPFI0K100 Device EAB Internal Microparamelers  Hois {1}
Symbol -3DX Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max
feaBoATAL 1.5 1.5 1.8 ns
leaBDATAZ 438 4.8 6.0 ns
teaBWE1 1.0 1.0 1.2 ns
teagwics 5.0 5.0 6.2 ns
teapct i 1.0 1.0 22 ns
teaBCO 05 05 0.6 ns
teaBBYPASS 15 15 1.9 ns
teapsy 15 1.5 1.8 ns
teapi 2.0 2.0 25 ns
tan 87 87 10.7 ns
wp 58 58 7.2 ns
hwpsts 1.6 1.6 2.0 ns
hwor 0.3 0.3 0.4 ns
twasy 05 0.5 0.6 ns
hwan 1.0 1.0 1.2 ns
two 5.0 5.0 8.2 ns
tno 50 50 8.2 ns
tenBouT 05 05 0.6 ns
teaBCH 4.0 4.0 4.0 ns
teaBet 58 58 7.2 ns

Note:
(1) All iming parameters are described in Tables 15 through 23 in this data sheet.
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FLEX 10K Embedded Programmable Logic Family Data Sheet

EPF10K100 Device EAB Internal Timing Macroparamelers  Nois {1}

Symbol -3DX Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max
teagan 13.7 13.7 17.0 ns
leasrocoMs 13.7 13.7 17.0 ns
IEABRCREG 9.7 9.7 11.9 ns
teagwp 5.8 5.8 7.2 ns
leawecoms 7.3 7.3 8.0 ns
lEABWeREG 13.0 13.0 16.0 ns
leason 10.0 10.0 12.5 ns
leagpataco 2.0 2.0 3.4 ns
leaBDATASU 5.3 5.3 56 ns
lEaBDATAH 0.0 0.0 0.0 ns
leapwesy 5.5 5.5 5.8 ns
tABWEH 0.0 0.0 0.0 ns
IEABWDSL 55 55 58 ns
teABwWDH 0.0 0.0 0.0 ns
leagwasu 2.1 21 27 ns
lEaBwan 0.0 0.0 0.0 ns
leaswo 8.5 9.5 11.8 ns

Note:
(1) All timing parameters are described in Tables i% through 71 in this data sheet.
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FLEX 10K Embedded Programmable Logic Family Data Sheet

EPF10K100 Device Interconnect Timing Microparamelers  &oie (i}

Symbol -3 Speed Grade -4 Speed Grade | -3 Speed Grade | Unit
Min Max Min Max Min Max

toneior 103 10.3 12.2 ns
tpinst E 438 4.8 8.0 ns
IDINZDATA 7.3 7.3 11.0 ns
tpet karoe without ClockLock or 6.2 6.2 7.7 ns
ClockBoost circuitry

tpet kaioe with ClockLock or ClockBoost 2.3 - - ns
circuitry

tpei ket £ without ClockLock or 4.8 4.8 6.0 ns
ClockBoost circuitry

tpet ot £ with ClockLock or ClockBoost 2.3 - - ns
circuitry

tgamEr AB 04 0.4 05 ns
IsamEROW 4.9 4.9 55 ns
tSAMECOLUMN 5.1 51 54 ns
thiFFROW 10.0 10.0 10.9 ns
ITworows 148 14.9 16.4 ns
'tLEPER.'PH 6.9 8.9 8.1 ns
Y aBCARRY 09 0.9 1.1 ns
t aBCASC 3.0 3.0 3.2 ns
Note:

(1) All iming parameters are described in Tables 15 through 21 in this data sheet.
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EPF10K100 Device External Timing Parameters — Note (7}

Symbol -3DX Speed Grade | -3 Speed Grade | -4 Speed Grade Unit
Min Max Min Max Min Max

torR 191 191 242 ns
tinsy, without ClockLock or 7.8 7.8 85 ns
ClockBoost circuitry Noles (&, {3

tinsu. with ClockLock or ClockBoost 6.2 ns
circuitry Noles {23, {5

g, Node {5 0.0 0.0 0.0 ns
toutco. without ClockLock or 111 1141 14.3 ns
ClockBoost circuitry Notes (3}

toutco: with ClockLock or ClockBoost 8.7 ns
circuitry Nole {%;

topy, Ned {3 2.0 20 2.0 ns
Notes:

(1)  All timing parameters are described in Tables 1% through 71 in this data sheet.
(2) Using an LE to register the signal may provide a lower setup time.
(3) This parameter is specified by characterization.
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FLEX 10K Embedded Programmable Logic Family Data Sheet

EPF10K50V Device Internal & External Timing Parameters

EPF10K50V Device LE Timing Microparamelers  Ncis {7}
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max Min Max

Lur 0.9 1.0 1.3 16 ns
toruT 0.1 05 08 06 ns
ot ur 0.5 0.8 049 1.0 ns

tpackED 0.4 04 05 07 ns
ten 0.7 0.9 11 14 ns
terco 0.2 0.2 0.2 0.3 ns
teaen 0.8 0.7 0.8 1.2 ns
toeeEnR 0.4 0.3 0.3 04 ns
toase 0.7 07 08 09 ns
te 0.3 1.0 1.3 1.5 ns
teo 05 0.7 0.9 1.0 ns
tcoms 0.4 0.4 05 06 ns
fgy 0.8 1.6 22 25 ns
ty 0.5 0.8 1.0 14 ns
pRE 0.8 0.4 0.5 0.5 ns
torm 0.8 04 05 05 ns
toy 20 4.0 40 40 ns
ot 2.0 4.0 40 40 ns

Notes

(1) All iming parameters are described in Tables 15 through 21 in this data sheet.
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FLEX 10K Embedded Programmable Logic Family Data Sheet

EPF10K50V Device I0E Timing Microparameters  Nuis {1

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max Min Max

hon 1.2 16 1.8 2.1 ns
too 03 0.4 0.5 0.5 ns
hoco 0.3 0.3 0.4 0.4 ns

toeoms 0.0 0.0 0.0 0.0 ns
tosy 2.8 238 3.4 3.9 ns
hou 0.7 08 1.0 14 ns
YocLa 05 06 0.7 0.7 ns
topi 238 3.2 3.9 47 ns
lopz - - - - ns
tops 8.5 6.9 7.6 8.4 ns
Iyz 28 3.1 38 46 ns
trxi 2.8 3.1 3.8 46 ns
L7x2 - - - - ns
trxs 8.5 6.8 7.5 8.3 ns
tvaea 5.0 57 7.0 9.0 ns
horn 15 1.9 2.3 2.7 ns
INCOMB 15 19 23 27 ns

Note:

(1) All timing parameters are described in Tables i% through 71 in this data sheet.
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FLEX 10K Embedded Programmable Logic Family Data Sheet

EPFIOK50V Device EAB Internal Microparamelers  #oie i}
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max Min Max

teappaTAl 1.7 28 3.4 46 ns
teaBnaTAZ 4.9 3.9 4.8 59 ns
tEABWET 0.0 25 3.0 3.7 ns
teapwies 4.0 4.1 5.0 6.2 ns
teapoi ke 0.4 08 1.0 1.2 ns
teaBCO 0.1 0.2 0.3 04 ns
teaBRYPASS 0.9 1.1 1.3 1.6 ns
leagsy 0.8 15 18 22 ns
teapy 0.8 1.6 2.0 25 ns
ian 55 8.2 10.0 12.4 ns
e 6.0 49 6.0 7.4 ns
twnsy 0.1 0.8 1.0 1.2 ns
twoy 0.1 0.2 0.3 04 ns
twasy 0.1 0.4 05 06 ns
twan 0.1 0.8 1.0 1.2 ns
two 2.8 4.3 5.3 6.5 ns
inp 28 43 53 8.5 ns
teapout 0.5 0.4 0.5 0.6 ns
teaoH 2.0 4.0 4.0 4.0 ns
teapci 6.0 4.0 4.0 4.0 ns
Nofte:

(1) All iming parameters are described in Tables 15 through 23 in this data sheet.
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FLEX 10K Embedded Programmable Logic Family Data Sheet

EPF10K50V Device EAB Inlernal Timing Macroparamelers  #pie /1]

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max Min Max
teagan 9.5 13.6 16.5 20.8 ns
teaBrRCCOMB 9.5 136 16.5 20.8 ns
leaBRCREG 6.1 88 10.8 13.4 ns
{eagwe 6.0 49 8.0 74 ns
teapwecoms 6.2 8.1 7.5 9.2 ns
leaBweRES 12.0 11.8 14.2 17.4 ns
teaspp 8.8 9.7 11.8 14.9 ns
leagpataco 1.0 1.4 1.8 22 ns
teABDATASY 5.3 46 5.6 6.9 ns
leaBDATAH 0.0 0.0 0.0 0.0 ns
teaBwEsy 4.4 4.8 58 7.2 ns
[ y— 0.0 0.0 0.0 0.0 ns
teaBwDsl 1.8 1.1 1.4 2.1 ns
teaBwoDH 0.0 0.0 0.0 0.0 ns
teapwas 4.5 4.8 5.6 7.4 ns
teagwal 0.0 0.0 0.0 0.0 ns
leapwo 5.1 9.4 114 14.0 ns
Notes:

(1) All timing parameters are described in Tables i% through 71 in this data sheet.
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FLEX 10K Embedded Programmable Logic Family Data Sheet

EPF10K50V Device Imterconnect Timing Microparamelers  Nols {1}
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max Min Max

tpinzioe 4.7 6.0 71 82 ns
st E 25 2.6 3.1 3.9 ns
IDINZDATA 4.4 5.9 6.8 7.7 ns
lpcikaioe 25 3.9 4.7 55 ns
ot ket E 25 26 3.1 3.9 ns
tsamEL AB 0z 0.2 0.3 0.3 ns
tgameEROW 28 3.0 3.2 3.4 ns
teamECOLUMN 3.0 3.2 3.4 3.6 ns
tpirrROw 5.8 6.2 6.6 7.0 ns
lrworows 8.6 9.2 9.8 10.4 ns
L EPERIPH 45 5.5 8.1 7.0 ns

Y aBcaRRY 0.3 0.4 0.5 0.7 ns

5 ABCASE 0.0 1.3 1.6 2.0 ns
Note:
(1} Al timing parameters are described in Takies 1% through 33 in this data sheet.

EPF10K50V Device External Timing Paramelers  Noie ()
Symbol -1 Speed Grade | -2 Speed Grade | -3 Speed Grade | -4 Speed Grade | Unit
Min Max Min Max Min Max Min Max

tbRR 11.2 14.0 17.2 21.1 ns
tinsu. Mo ; 55 4.2 5.2 6.9 ns
tinp, Mo 0.0 0.0 0.0 0.0 ns
toutco. % 5.9 7.8 9.5 11.1 ns
topH, Mois (2} 20 20 20 20 ns

Notes:
(1} All timing parameters are described in Tables 15 through 7% in this data sheet.
(2} This parameter is specified by characterization.
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FLEX 10K Embedded Programmable Logic Family Data Sheet

EPF10K130V Device internal & External Timing Paramelers

EPF10K130V Device LE Timing Microparameters  Noies {1}

Symbol -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max
Lhur 1.3 1.8 23 ns
toruT 05 0.7 09 ns
tarur 1.2 1.7 22 ns
tpAcCKED 05 0.6 07 ns
ten 0.6 0.8 1.0 ns
toico 0.2 0.3 0.4 ns
toaen 03 0.4 05 ns
toeenR 0.7 1.0 1.3 ns
tcasc 0.9 1.2 15 ns
o 18 24 3.0 ns
teo 08 0.9 11 ns
tcoms 05 0.7 0.9 ns
tsis 0.2 0.2 0.3 ns
ty 0.0 0.0 0.0 ns
[fa1=T= 2.4 3.1 39 ns
torn 2.4 3.1 3.9 ns
toy 4.0 4.0 4.0 ns
tor 4.0 4.0 4.0 ns

Notes:
(1) All timing parameters are described in Tables 15 through 21 in this data sheet.
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FLEX 10K Embedded Programmable Logic Family Data Sheet

EPF10K130V Device 10E Timing Microparameters — Noiss (1)
Symbol -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max
hop 1.3 1.6 20 ns
boo 04 05 07 ns
hoco 0.3 0.4 05 ns
tocous 0.0 0.0 0.0 ns
bosy 26 3.3 3.8 ns
hoy 0.0 0.0 0.0 ns
Yoot 17 22 27 ns
tapt 35 4.4 50 ns
lopz - - - ns
tons 8.2 8.1 97 ns
bz 4.9 6.3 7.4 ns
tzyxt 49 6.3 74 ns
[7x2 - - - ns
toxs 9.6 10.0 121 ns
bavree 7.9 10.0 126 ns
horn 6.2 7.9 9.9 ns
YNEOMB 6.2 79 99 ns

Notes:
(1} All timing parameters are described in Tables 15 through 7% in this data sheet.
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EPF10K130V Device EAB Internal Microparameiers  Ainie (i)

Symbol -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max
leaBDATAT 1.8 2.4 2.4 ns
lEABDATAZ 37 47 47 ns
teaBWEL 1.9 24 2.4 ns
leaBwes 37 47 47 ns
[ 07 0.9 09 ns
teaBCO 05 0.6 08 ns
leaBEYPASS 06 0.8 08 ns
teapsy 1.4 1.8 1.8 ns
tenpis 0.0 0.0 0.0 ns
taa 5.6 71 7.1 ns
e 3.7 4.7 4.7 ns
twosts 46 5.9 59 ns
twion 0.0 0.0 0.0 ns
twasy 3.9 5.0 5.0 ns
twany 0.0 0.0 0.0 ns
two 56 71 7.1 ns
top 5.6 741 7.1 ns
teaBouT 2.4 3.1 3.1 ns
teaBoH 4.0 4.0 4.0 ns
teanct 4.0 47 47 ns

Notes:
(1) Al timing parameters are described in Tables i3 through 23 in this data sheet.
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FLEX 10K Embedded Programmable Logic Family Data Sheet

EPF10K130V Device EAB Internal Timing Macroparamelers  Noies (1)
Symbol -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max
teaan 11.2 142 14.2 ns
teaBRCCOMB 11.1 14.2 14.2 hs
teaBROREG 8.5 10.8 10.8 ns
teapwe 3.7 47 4.7 ns
teaBwecoMB 76 97 9.7 ns
teABWOREG 14.0 17.8 17.8 ns
teasnD 11.1 14.2 14.2 ns
teaBDATACO 3.8 48 4.6 ns
YeABDATASY 4.4 586 5.6 ns
tEABDATAL 0.0 0.0 0.0 ns
teapwesy 4.4 56 56 ns
teaBwEr 0.0 0.0 0.0 ns
teaBwWDSH 4.6 5.9 59 ns
teaBWDH 0.0 0.0 0.0 ns
teaBwASL 3.9 5.0 5.0 ns
teanwaL 0.0 0.0 0.0 ns
teaBwo 11.1 142 14.2 ns

Notes:
(1} All timing parameters are described in Tables 15 through 7% in this data sheet.
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EPF10K130V Device Interconnect Timing Microparameters  Nodgs {1}

Symbol -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max
tinziIoE 8.0 9.0 95 ns
IpingLE 2.4 3.0 3.1 ns
IpinzDATA 5.0 6.3 7.4 ns
IbcikaioE 38 4.6 5.1 ns
theotkat e 24 3.0 3.1 ns
teAMELAB 0.4 0.6 0.8 ns
tsameRCW 45 5.3 6.5 ns
IsamecoLumn 9.0 95 9.7 ns
toirFrow 13.5 14.8 16.2 ns
trworows 18.0 20.1 227 ns
Y ePERIPH 8.1 8.8 9.5 ns
L agcaRRY 0.6 0.8 1.0 ns
t agcase 0.8 1.0 1.2 ns

EPF10K130V Device External Timing Parameters ~ Notes {7}

Symbol -2 Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max
toRR 15.0 19.1 24.2 ns
tinsy Noles &), (31 6.9 86 11.0 ns
Yy Ao £33 0.0 0.0 0.0 ns
touTco Nois {5 7.8 9.9 11.3 ns
topy Nede % 20 20 2.0 ns

Notes to tables:

(1)  All timing parameters are described in Tables 1% through 41 in this data sheet.
(2) Using an LE to register the signal may provide a lower setup time.

(3) This parameter is specified by characterization.
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EPF10K10A Device Internal & External Timing Parameters

EPF10K10A Device LE Timing Microparameters ~ Naoiz {7}
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
hur 0.9 1.2 1.6 ns
bor ot 1.2 1.4 18 ns
t Ut 1.9 23 3.0 ns
tpackED 0.6 0.7 0.9 ns
ten 0.5 0.6 0.8 ns
teico 02 0.3 0.4 ns
locen 0.7 0.8 14 ns
locenR 0.7 0.9 14 ns
toase 1.0 1.2 1.7 ns
e 1.2 14 19 ns
ten 05 0.6 08 ns
tooms 0.5 0.6 0.8 ns
gy 1.1 1.3 1.7 ns
ty 0.6 0.7 0.9 ns
tope 05 06 0.9 ns
tap 05 0.6 0.9 ns
ey 3.0 3.5 4.0 ns
tor 3.0 35 4.0 ns
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FLEX 10K Embedded Programmable Logic Family Data Sheet

EPF10K10A Device 10E Timing Microparameters  Nowe (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
hop 1.3 15 2.0 ns
toc 0.2 0.3 03 ns
hoco 0.2 0.3 0.4 ns
tocoms 0.6 0.7 0.9 ns
hosu 0.8 1.0 1.3 ns
hoy 08 1.0 1.3 ns
hocin 1.2 14 19 ns
topt 1.2 1.4 18 ns
topz 29 35 47 ns
tons 6.6 78 105 ns
tyz 1.2 1.4 1.9 ns
trxt 1.2 1.4 18 ns
tzxo 2.9 35 47 ns
trys 6.6 78 105 ns
tnREG 5.2 6.3 8.4 ns
torp 3.1 3.8 5.0 ns
tncoma 3.1 38 50 ns
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FLEX 10K Embedded Programmable Logic Family Data Sheet

EPF10K10A Device EAB Internal Microparamelers  #oie i}
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
teagnATAT 33 3.9 5.2 ns
tEABDATAZ 1.0 1.3 17 ns
tEaABWEL 2.6 3.1 4.1 ns
teapwes 27 3z 43 ns
teageik 0.0 0.0 0.0 ns
teaBCO 1.2 14 1.8 ns
tEARBYPASS 0.1 0.2 0.2 ns
teapsiy 14 1.7 2.2 ns
teapH 0.1 0.1 01 ns
tan 45 54 7.3 ns
Iy 20 24 32 ns
hwosis 0.7 0.8 1.1 ns
twoy 0.5 0.6 07 ns
twasts 06 07 09 ns
hwan 08 1.1 15 ns
two 3.3 3.9 5.2 ns
tpo 3.3 39 52 ns
teaBouT 0.1 0.1 0.2 ns
teasey 3.0 3.5 40 ns
teapct 2.0 2.4 3.2 ns
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FLEX 10K Embedded Programmable Logic Family Data Sheet

EPF10K10A Device EAB Inlernal Timing Macroparamelers  Hpie /1]

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
teasan 8.1 9.8 13.1 ns
teaBRGEOMB 8.1 9.8 13.1 ns
IEABRCREG 5.8 6.9 9.3 ns
teaBwe 2.0 24 3.2 ns
teaBwocomMB 3.5 42 586 ns
feaBwerEG 9.4 11.2 14.8 ns
feasop 6.9 8.3 11.0 ns
{EABDATACO 1.3 15 2.0 ns
{EABDATASY 24 3.0 39 ns
feaBDATAH 0.0 0.0 0.0 ns
teaBwESU 41 49 8.5 ns
teaBWEH 0.0 0.0 0.0 ns
fEaBWDSU 14 16 22 ns
tEABWDH 0.0 0.0 0.0 ns
teapwasy 25 3.0 41 ns
feaBwaH 0.0 0.0 0.0 ns
feapwo 8.2 7.5 9.9 ns

EPF10K10A Device Interconnect Timing Microparamelers Rafz {1}

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tonvzioe 29 3.0 3.6 ns
toinaLE 1.0 1.0 1.0 ns
IpiNZDATA 25 2.7 29 ns
IpcikzioE 2.0 22 26 ns
Ipoikate 1.0 1.0 1.0 ns
IsAMELAB 0.1 0.1 0.2 ns
IsameROW 3.0 31 3.0 ns
IsAMEGOLUMN 1.5 15 13 ns
tirerOW 4.5 48 4.3 ns
frworows 7.5 7.7 7.3 ns
Y eperipH 1.8 18 24 ns
Y aBcarRy 0.5 0.5 0.7 ns
L aBcASC 0.9 1.0 15 ns
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FLEX 10K Embedded Programmable Logic Family Data Sheet

EPF10K10A External Reference Timing Paramelers  Huis {1}
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tDFIFI 10.0 12.0 16.0 ns
thSU 2.8 3.1 37 ns
tNH 0.0 0.0 0.0 ns
tOUTCO 4.0 4.6 53 ns
tooH 2.0 2.0 2.0 ns
Note to Tables

(1)  All timing parameters are described in Tables 1% through %3 in this data sheet.

EPF10K30A Device Internal & External Timing Parameters

EPF10K30A Device LE Timing Microparamelers  fore i}
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
hur 0.8 1.1 15 ns
lorur 0.8 0.7 1.0 ns
tri Ut 1.2 15 20 ns
tpackED 0.6 0.6 1.0 ns
Iepy 1.3 1.5 2.0 ns
teico 0.2 0.3 0.4 ns
togen 08 1.0 1.3 ns
loaenn 0.6 0.8 1.0 ns
toasc 0.9 11 1.4 ns
in 11 1.3 17 ns
ton 0.4 0.6 0.7 ns
lcomB 0.6 0.7 0.9 ns
toyy 09 0.9 14 ns
by 1.1 1.3 1.7 ns
Ipge 0.5 0.6 0.8 ns
loim 05 08 0.8 ns
ey 3.0 35 40 ns
tey 3.0 35 4.0 ns
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EPF10K30A Device 10E Timing Microparameters ~ Neie{i}
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
ton 22 28 34 ns
toc 0.3 0.3 05 ns
hoco 0.2 0.2 0.3 ns
tocoms 0.5 0.6 0.8 ns
hosu 1.4 17 22 ns
hoy 089 141 14 ns
tocta 0.7 08 1.0 ns
tont 1.9 22 29 ns
topz 48 5.6 73 ns
tons 7.0 8.2 10.8 ns
lyz 22 286 34 ns
tryt 2.2 26 3.4 ns
tzxo 5.1 6.0 7.8 ns
trys 7.3 8.6 113 ns
bvrEG 4.4 5.2 6.8 ns
torp 3.8 45 59 ns
tncoma 3.8 45 59 ns
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FLEX 10K Embedded Programmable Logic Family Data Sheet

EPF10K30A Device EAB internal Microparamelers  fow (3
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
teagnATAT 55 6.5 8.5 ns
tEABDATAZ 1.1 1.3 1.8 ns
tEaABWEL 24 2.8 3.7 ns
teapwes 2.1 25 3.2 ns
teageik 0.0 0.0 0.2 ns
teaBCO 17 2.0 2.6 ns
tEARBYPASS 0.0 0.0 0.3 ns
teapsiy 1.2 1.4 18 ns
teapH 0.1 0.1 0.3 ns
taa 4.2 5.0 65 ns
Iy 38 45 59 ns
hwosis 0.1 0.1 0.2 ns
twoy 0.1 0.1 02 ns
twasy 0.1 0.1 0.2 ns
hwan 0.1 0.1 0.2 ns
two 37 4.4 6.4 ns
tnp 3.7 4.4 6.4 ns
teagouT 0.0 0.1 0.6 ns
teasey 3.0 3.5 40 ns
teapct 38 4.5 59 ns
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EPF10K30A Device EAB Inlernal Timing Macroparamelers g ()

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
teanaa a7 1186 16.2 ns
teaBRCGOMB 9.7 11.6 16.2 ns
lEABRCREG 59 7.1 9.7 ns
teaswe 3.8 45 5.9 ns
teaBwocomMB 4.0 47 6.3 ns
feaBwerEG 98 11.6 16.6 ns
feasop 8.2 11.0 16.1 ns
{EABDATACO 1.7 21 3.4 ns
{EABDATASY 2.3 27 35 ns
feaBDATAH 0.0 0.0 0.0 ns
teaBwESU 3.3 3.9 4.9 ns
teaBWEH 0.0 0.0 0.0 ns
fEaBWDSU 3.2 3.8 5.0 ns
tEABWDH 0.0 0.0 0.0 ns
teaBwasY 3.7 44 5.1 ns
teapwan 0.0 0.0 0.0 ns
feapwo 6.1 7.3 11.3 ns
EPF10K30A Device Interconnect Timing Microparamelers  Aoie {1}
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
oivzioe 3.9 44 5.1 ns
toinaLE 1.2 1.5 1.9 ns
IpiNZDATA 3.2 3.5 45 ns
IpcikzioE 3.0 35 486 ns
Ipoikate 1.2 1.5 1.9 ns
IsAMELAB 0.1 0.1 0.2 ns
IsameROW 23 24 27 ns
IsAMEGOLUMN 1.3 1.4 1.9 ns
P 3.6 3.8 46 ns
frworows 5.9 6.2 7.3 ns
Y eperipH 35 3.8 41 ns
b agcanay 0.3 0.4 0.5 ns
L aBcASC 0.9 11 1.4 ns
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EPF10K30A External Reference Timing Paramelers  Huis {1}
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tDFIFI 11.0 13.0 17.0 ns
thSU 25 3.1 39 ns
tine 0.0 0.0 0.0 ns
tOUTCO 54 6.2 8.3 ns
tooH 2.0 2.0 2.0 ns
Note to Tables:

(1) All timing parameters are described in Tables 3% through %1 in this data sheet.

EPF10K100A Device Internal & External Timing Parameters

EPF10K100A Device LE Timing Microparamelers  Noves [}
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
bur 1.0 1.2 1.4 ns
lerur 0.8 09 1.1 ns
ot 14 1.6 1.9 ns
tpackeD 0.4 0.5 0.5 ns
ten 0.6 0.7 0.8 ns
toiwco 0.2 0.2 03 ns
tocen 04 04 06 ns
tecena 0.6 0.7 0.8 ns
tease 0.7 0.9 1.0 ns
o 0.9 1.0 1.2 ns
teo 0.2 0.3 0.3 ns
teoms 0.6 0.7 0.8 ns
tsy 0.8 1.0 1.2 ns
ey 0.3 0.5 0.5 ns
tone 0.3 0.3 0.4 ns
torm 0.3 0.3 0.4 ns
ton 25 35 35 ns
tor 25 3.5 3.5 ns

Notes:
(1} All timing parameters are described in Tables 15 through Xt in this data sheet.
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EPF10K100A Device I0E Timing Microparameters  Noiss (1)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
hop 25 29 34 ns
hoe 0.3 0.3 0.4 ns
hoco 0.2 0.2 0.3 ns
tocoms 0.5 0.6 0.7 ns
hosy 1.3 17 18 ns
hoy 02 02 0.3 ns
hocir 1.0 1.2 1.4 ns
tont 2.2 2.6 3.0 ns
topz 4.5 53 8.1 ns
tons 6.8 7.9 9.3 ns
lyz 27 3.1 3.7 ns
trt 27 3.1 3.7 ns
Izxo 5.0 5.8 6.8 ns
trxs 7.3 8.4 10.0 ns
bvree 5.3 6.1 7.2 ns
horn 4.7 55 6.4 ns
hncome 4.7 55 6.4 ns

Notes:
(1) All timing parameters are described in Tables i% through 71 in this data sheet.
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EPFI0K100A Device EAB Internal Microparameters — %oles il
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max

teapnaTAl 1.8 2.1 2.4 ns
leaBDATAS 3.2 37 44 ns
eaBwWE 08 09 1.1 ns
teagwes 23 27 3.1 ns
teapot i 0.8 0.8 1.1 ns
teaBoo 1.0 11 14 ns
tEABBYPASS 03 03 0.4 ns
teapsy 1.3 1.5 1.8 ns
teagy 0.4 0.5 0.5 ns
tan 41 4.8 586 ns
hwp 3.2 3.7 4.4 ns
twost 2.4 2.8 3.3 ns
twol 0.2 0.2 0.3 ns
twasy 0.2 0.2 0.3 ns
twais 0.0 0.0 0.0 ns
two 34 39 4.8 ns
top 3.4 3.9 4.6 ns
tEaBOUT 0.3 0.3 0.4 ns
teagen 25 3.5 4.0 ns
teaBot 4.0 4.0 4.0 ns

Notes:
(1) All iming parameters are described in Tables 15 through 23 in this data sheet.
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EPF10K100A Device EAB Internal Timing Macroparameters  doles (i}

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max

le AmAA 6.8 7.8 9.2 ns
teaBRCGOMB 68 7.8 9.2 ns
IEABRCREG 5.4 6.2 74 ns
teagwe 32 37 4.4 ns
teapwecomB 34 39 47 ns
IEABWOREG 9.4 10.8 12.8 ns
feasop 8.1 6.9 8.2 ns
tEABDATACO 21 23 2.9 ns
{EABDATASY 37 43 51 ns
leaBDATAH 0.0 0.0 0.0 ns
teaBwESU 28 33 3.8 ns
teABWEH 0.0 0.0 0.0 ns
leABWDSY 3.4 40 46 ns
teABWDH 0.0 0.0 0.0 ns
teapwasy 1.9 2.3 28 ns
teaBwAH 0.0 0.0 0.0 ns
feapwo 51 57 6.9 ns

Notes:
(1) All timing parameters are described in Tables i% through 71 in this data sheet.
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DiLs

EPF10K100A Device Interconnect Timing Microparamelers  Ncoiss {1}
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
oivzioE 4.8 5.4 8.0 ns
IpingLE 2.0 2.4 27 ns
IpinNzDATA 24 27 2.9 ns
pci karoe 2.6 3.0 3.5 ns
Ipoikar e 2.0 24 27 ns
teamEL AR 0.1 0.1 0.1 ns
IsameROW 1.5 17 1.9 ns
IsamecoLumn 55 6.5 7.4 ns
toirrnow 7.0 8.2 9.3 ns
rwoeows 8.5 9.9 11.2 ns
Y epERIPH 3.9 4.2 4.5 ns
i aBcARRY 0.2 0.2 0.3 ns
b apoase 04 05 0.8 ns

EPF10K100A Device External Timing Paramelers  Hojs /i)

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
torr 12.5 145 17.0 ns
tinsu, Noles {24, (3 3.7 45 5.1 ns
g, Sode (3 0.0 0.0 0.0 ns
toutco. Nols (&} 53 6.1 7.2 ns
topH. Mode (3 2.0 20 20 ns
Notes to tables:

(1} Al timing parameters are described in Tables 3% through 4} in this data sheet.
(2} Using an LE to register the signal may provide a lower setup time.
(3) This parameter is specified by characterization.

External Reference Timing Paramelers Aot
Symbol Device -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
torR EPF10K250A 15.0 17.0 20.0 ns
Note:
(1) These timing parameters are preliminary. For the most up-to-date information, contact Altera Applications at
(800) 800-EPLD
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ClockLock & For the ClockLock and ClockBoost circuitry to function properly, the
incoming dlock must meet certain requirements. If these specifications are
ClockBoost not met, the circuitry may not lock onto the incoming clock, which
Timi ng generates an erroneous clock within the device. The clock generated by
the ClockLock and ClockBoost circuitry must also meet certain
Parameters specifications. If the incoming clock meets these requirements during

configuration, the ClockLock and ClockBoost circuitry will lock onto the
clock during configuration. The circuit will be ready for use immediately
after configuration. Figure 28 illustrates the incoming and generated clock
specifications.

Figure 28. Specificalions for the Incoming & Generated Clocks

The t; parameler refers fo the nominal inpuf clock period., the fo parameter refers fo the
nominal oufput clock period.

tciki bnpuTy b+ forkDEv

tn IF ' ] i+ hciksTE

loumuTy
Generated f H | H f
Clock »l : ]
o “to+tarER  to-laTTER

Table 22 summarizes the ClockLock and ClockBoost parameters,

Table 22. ClocklLock & ClockBoost Paramelers (Parl 1 of 2)

Symbol Parameter Min | Typ | Max | Unit
tn Input rise time 2 ns
te Input fall time 2 ns
twouty | Input duty cycle 45 55 %
foik: Input clock frequency (ClockBoost clock multiplication factor equals 1) 30 80 MHz
toike Input clock period {ClockBoost clock multiplication factor equals 1) 125 333 ns
ot uz Input clock frequency (ClockBoost clock multiplication factor equals 2) 16 50 MHz
ot Input clock period {ClockBoost clock multiplication factor equals 2) 20 62.5 ns
feikney: | Input deviation from user specification in MAX+PLUS II, {ClockBoost clock +1 MHz
multiplication factor equals 1), Noie (1)
foikpeve | Input deviation from user specification in MAX+PLUS II, {ClockBoost clock 0.5 MHz
multiplication factor equals 2), Note (1}
tet wsta | Input clock stability (measured between adjacent clocks) 100 ps
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Table 21. ClockLock & ClockBoost Paramelers (Part 2 of 2)
Symbol Parameter Min | Typ | Max [ Unit
t ook Time required for ClockLock or ClockBoost fo acquire lock, Mote (2) 10 Us
tyrrer | Jitter on ClockLock or ClockBoost-generated clock, Mote (3] 1 ns
tourpuTy | Duty cycle for ClockLock or ClockBoost-generated clock 40 50 60 %
Notes:

(1) Toimplement the ClockLock and ClockBoost circuitry with the MAX+PLUS Il software, designets must specify the
input frequency. The MAX+PLUS II software tunes the PLL in the ClockLock and ClockBoost circuitry to this
frequency. The f; xppy parameter specifies how much the incoming clock can differ from the specified frequency
during device operation. Simulation does not reflect this parameter.

(2) During device configuration, the ClockLock and ClockBoost circuitry is configured before the rest of the device. If
the incoming clock is supplied during configuration, the ClockLock and ClockBoost circuitry locks during
configuration, because the t; oo value is less than the time required for configuration.

(3) The tyrreg specification is measured under long-term observation.

Power
Consumption

Altera Corporation

The supply power (P) for FLEX 10K devices can be calculated with the
following equation:

P =Pt + Pio= (ccstanmey + IccacTive) X Vee + Pio

Typical I ccsranmey Values are shown as Icq in the “FLEX 10K 5.0-V
Device DC Operating Conditions” table on pages 41, 44, and 44 of this
data sheet. The I¢c4cTrvg value depends on the switching frequency and
the application logic. This value is calculated based on the amount of
current that each LE typically consumes. The Pyq value, which depends
on the device output load characteristics and switching frequency, canbe
calculated using the guidelines given in Appiicafon Nod 74 (Evaluaimg
Pogger for Alfera Devicest in this data book.,
£27  Compared to the rest of the device, the embedded array
consumes a negligible amount of power, Therefore, the
embedded array can be ignored when calculating supply
current,

e

The Iccactive value is calculated with the following equation:

A
Iecacmive =K X fyax X N x togy ¢ x m
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The parameters in this equation are shown below:

famax = Maximum operating frequency in MHz

N = Total number of logic cells used in the device

togrc = Average percent of logic cells toggling at each clock

(typically 12.5%)
K = Constant, shown in Tabde 23
Table 23. K Constant Values
Device K Value

EPF10K10 82
EPF10K20 89
EPF10K30 a8
EPF10K40 92
EPF10K50 95
EPF10K70 85
EPF10K100 a8
EPF10K50V 45
EPF10K130V 29
EPF10K10A 25
EPF10K30A 23
EPF10K100A 29
EPF10K250A 42

This calculation provides an I estimate based on typical conditions with
no output load. The actual I should be verified during operation
because this measurement is sensitive to the actual pattern in the device
and the environmental operating conditions,

In order to better reflect actual designs, the power model (and the
constant K in the power calculation equations shown above) for
continuous interconnect FLEX devices assumes that logic cells drive
FastTrack Interconnect channels. In contrast, the power model of
segmented FPGAs assumes that all logic cells drive only one short
interconnect segment. This assumption may lead to inaccurate results,
compared to measured power consumption for an actual designin a
segmented interconnect FPGA.

Figure 29 shows the relationship between the current and operating

frequency of FLEX 10K devices. For other FLEX 10KA devices, contact
Altera Applications.
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Figure 29. | .o, V5. Operating Frequency (Part 1 of 4)
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Figure 29. lopyen e V5. Operating Frequency (Part 2 of 4)
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Figure 29. leouone V5. Operaling Frequency (Part 3 of 4)
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Configuration &

Operation

%R
o o

Figure 29. leoacnive V5. Operating Frequency (Part 4 of 4)
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The FLEX 10K architecture supports several configuration schemes, This
section summarizes the device operating modes and available device
configuration schemes,

Go to AN 38 {Configuring FLEX 10K Depices} for detailed descriptions of
device configuration options; device configuration pins; and information
on configuring FLEX 10K devices, including sample schematics, timing
diagrams, and configuration parameters,

Operating Modes

The FLEX 10K architecture uses SRAM configuration elements that
require configuration data to be loaded every time the circuit powers up,
The process of physically loading the SRAM data into the device is called
configuration. During initialization, which occurs immediately after
configuration, the device resets registers, enables 1/O pins, and begins to
operate as a logic device. The I/O pins are tri-stated during power-up,
and before and during configuration. Together, the configuration and
initialization processes are called command mode; normal device operation
is called wuser mode.

SRAM configuration elements allow FLEX 10K devices to be recon-
figured in-circuit by loading new configuration data into the device, Real-
time reconfiguration is performed by forcing the device into command
mode with a device pin, loading different configuration data,
reinitializing the device, and resuming user-mode operation.
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The entire reconfiguration process requires less than 320 ms and can be
used to reconfigure an entire system dynamically. In-field upgrades can
be performed by distributing new configuration files.

Programming Files

Despite being function- and pin- compatible, FLEX 10KA and FLEX 10KE
devices are not programming- or configuration-file compatible with FLEX
10K devices. A design should be recompiled before it is transferred from
a FLEX 10K device to an equivalent FLEX 10KA or FLEX 10KE device.
This recompilation should be performed to create a new programming or
configuration file and to check design timing on the faster FLEX 10KA or
FLEX 10KE device. Although the programming or configuration files for
the EPF10K50 device can program or configure a EPF10K50V device,
Altera recommends recompiling a design with the EPF10K50V device
when transferring a design from the EPF10K50 device.

Configuration Schemes

The configuration data for a FLEX 10K device can be loaded with one of
five configuration schemes (see Taixte 24), chosen on the basis of the target
application. An EPC1 or EPC1441 Configuration EPROM, intelligent

controller, or the JTAG port can be used to control the configuration of a
FLEX 10K device, allowing automatic configuration on system power-up.

Multiple FLEX 10K devices can be configured in any of the five
configuration schemes by connecting the configuration enable (nCE) and
configuration enable output (nCEC) pins on each device.

Table 24. Dala Sources for Configuration

Configuration Scheme Data Source

Configuration EPROM

EPC1 or EPC1441 Configuration EPROM

Passive serial (PS)

BitBlaster, ByteBlaster, or ByteBlasterMV download cable, or
serial data source

Passive parallel asynchronous {PPA) Parallel data source
Passive parallel synchronous {PPS) Parallel data source
JTAG BitBlaster, ByteBlaster, or ByteBlasterMV download cable, or

microprocessor with Jam File

Altera Corporation
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Device Pin- T?ble.'s 25 through 28 show _the pin names and numbers for the dedicated
Outs pins in each FLEX 10K device package.

Table 25. FLEX 10K Device Pin-Ouls (Part T of 2)  Neiss i1}, (5

Pin Name 84-Pin PLCC | 100-Pin TQFP | 144-Pin TQFP | 208-Pin PQFP 208-Pin
EPF10K10 EPF10K10A | EPF10K10 EPF10K10 PQFP/ RQFP
EPF10K10A EPF10K10A EPF10K20
EPF10K20 EPF10K30
EPF10K30A EPF10K30A
EPF10K40
31 54 77 108 108
{3 32 53 76 107 107
nSTATUS {3} 55 25 35 52 52
nCONF IG {3} 34 51 74 105 105
DCLK {3} 13 75 107 155 155
CONF_DONE {3} 76 1 2 2 2
INIT_DONE {4} 69 10 14 19 19
nCE {3 14 74 106 154 154
nCEC {4} 75 2 3 3 3
nws {5} 80 97 142 208 206
nRS {5 81 98 141 204 204
nCs (&} 78 99 144 208 208
s {5 79 a8 143 207 207
RDYnBSY {&} 70 8 11 16 16
CLKUSR {&} 73 5 7 10 10
DATAT {5 5 84 116 166 166
6 a2 114 164 164
7 81 113 182 182
8 a0 112 161 161
9 79 111 159 159
Y 10 78 110 158 158
DATAL {&} 11 77 108 157 157
DRETAD {3, {#} 12 76 108 156 156
TDT {3 15 73 105 153 153
TDO {3 74 3 4 4 4
TCK {3} 77 100 1 1 1
TMS {3 57 24 34 50 50
TRST {#} 56 - Nate (7} 51 51
Dedicated Inputs 2,42, 44 84 40,38,89,91 (54,586,124, 126|78, 80, 182,184 78,80, 182, 184
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Table 25. FLEX 10K Device Pin-Quis (Part 2 0f2)  Netss (3}, (5}
Pin Name 84-Pin PLCC | 100-Pin TQFP | 144-Pin TQFP | 208-Pin PQFP 208-Pin
EPF10Ki10 EPF10K10A | EPF10K10 EPF10K10 PQFP/ RQFP
EPF10K10A EPF10K10A EPF10K20
EPF10K20 EPF10K30
EPF10K30A EPF10K30A
EPF10K40
Dedicated Clock Pins |1, 43 39,90 55, 125 79,183 79, 183
DEV_CLRn {4} 3 a7 122 180 180
DEV_OE {} 83 93 128 186 186
VCCINT 4, 20, 33, 40, 18,37, 52, 66, |6, 25, 52, 53, B8, 23, 35, 43, 8, 23, 35, 43,
45, 63 88 75, 93, 123 76,77, 108, 76, 77, 1086,
109, 117,137, |109, 117,137,
145, 181 145, 181
VCCIO - 4,17,32,49, |5,24, 45,61, |5 22 34,42, |5 22 34, 42,
67,83 71,94, 115,134 |66, 84, 98, 110, (66, 84, 88, 110,
118, 138, 146, |[118, 138, 146,
185, 178, 194 165,178, 194
GNDINT 26, 41,486,868, |12,41,59,92 (186, 57,58,84, |21,33,49,81, (21,33 49, 81,
82 103,127 82,123, 129, 82,123, 129,
151, 185 151,185
GNDIO — 11,28, 46, 60, (15, 40, 50, 68, (20, 32, 48,59, |20, 32, 48, 59,
72,85 85, 104, 129, 72,91, 124, 72,981,124,
139 130, 152,171, |130,152, 171,
188, 201 188, 201
No Connect (N.C.) - - - 7,8,9, 14,15, |-
8 36, 37, 113,
114, 125, 126,
139, 140
Total User |70 Pins /&) |58 66 102 134 147
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Table 26. FLEX 10K Device Pin-Ouls (Part T of 3)  Notss §1), (8
Pin Name 240-Pin 256-Pin 256-Pin 356-Pin BGA
PQFP/RQFP Fineline BGA FineLine BGA EPF10K30
EPF10K20 EPF10K10A EPF10K30A EPF10K30A
EPF10K30
EPF10K30A
EPF10K40
EPF10K50
EPF10K50V
EPF10K70
EPF10K100A
MSELD {3j 124 P1 P1 D4
MSELL {&; 123 R1 R1 D3
nSTATUS {3} 60 T18 T18 D24
nCONFIG {3} 121 N4 N4 D2
DCLEK {3} 179 B2 B2 ACS
CONF_DONE {3} 2 C15 C15 AC24
INIT_DONE {4} 26 G186 G186 T24
nCE {3 178 B1 B1 AC2
nCEC {3} 3 B16 B16 AC22
nws {% 238 B14 B14 AE24
nRS 238 C14 C14 AEZ23
ncs {4 240 Al8 AlB AD24
Cs {5 239 Al15 A15 AD23
RDYnBSY {&} 23 G14 G14 U2z
CLKUSR {3} 11 D15 D15 AA24
DETAT {& 190 B5 B5 AF4
188 D4 D4 ADs
186 A4 Ad AE5
185 B4 B4 ADB
DATA3 {5} 183 C3 C3 AF2
DRTAZ {8} 182 A2 A2 AD5
DATAL {5} 181 B3 B3 AD4
DATAN {3}, {&; 180 Al Al AD3
TDI {3 177 c2 c2 AC3
TDO {3 4 C18 C18 AC23
TCK {3} 1 B15 B15 AD25
TMS {3} 58 P15 P15 D22
TRST {3} 59 Ri8é R18 D23
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Table 26. FLEX 10K Device Pin-Quis (Part 2 0f 3)  Newss (i}, (5}
Pin Name 240-Pin 256-Pin 256-Pin 356-Pin BGA
PQFP/RQFP FineLine BGA FineLine BGA EPF10K30
EPF10K20 EPF10K10A EPF10K30A EPF10K30A
EPF10K30
EPF10K30A
EPF10K40
EPF10K50
EPF10K50V
EPF10K70
EPF10K100A
Dedicated Inputs 90, 92, 210, 212 B9, E8, M9, R8 B9, E8, M9, R8 A13, B14, AF14,
AE13,
Dedicated Clock 91, 211 A9, L8 A9, L8 Al4, AF13
Pins
DEV_CLRn {4} 209 D8 D8 AD13
DEV_OF {4} 213 Cc9 C9 AE14
VCCINT 5,18, 27,37,47,57, |E11,F5,F7,F9,F12, |E11,F5,F7,F9,F12, | A1, A28, C14, C26,
77,89,96,112,122, |H6, H7, H10, J7, H8&, H7, H10, J7, D5, F1, H22, J1,
130, 140, 150, 160, |J10,J11, K9, L5, L7, |J10, J11, K8, L5, L7, |M26, N1, T28, U5,
170, 189, 205, 224 |L9, L12, M11, R2 L9, L12, M11, R2 AA1, AD26, AF1,
AF28
VCCIO - D12, Es, F8, F10, D12, EB, F8, F10, A7, A23, B4, C15,
G6, G8, G11, H11, | G6, G8, G11, H11, |D25, F4, H24, K5,
J6, K6, K8, K11, L10, [ J6, KB, K8, K11,L10, | M23, P2, T25, V2,
M8, N12 M8, N12 W22, AB1, AC25,
AD18, AF3, AF7,
AF16
GNDINT 10, 22, 32, 42, 52, ES, E12, F8, F11, E5, E12, F6, F11, A2, A10, A20, B1,
69, 85, 93, 104,125, (G7, G9, G10, Hg, G7, G9, G10, H8, B13, B22, B25, B2§,
135, 145, 155, 165, |HS, J8,J9, K7,K10, |HS, J8, J9, K7, K10, |C2, C8, C13, C25,
176,197, 216, 232 |L6, L11, M5, M12, T8 L6, L11, M5, M12, T8 | H23, J26, K1, M1,
N26, R1, R28, T1,
Uzse, W1, AD2,
AD14, AD20, AE1,
AE2, AE7, AE25,
AE26, AF11, AF19,
AF25
GNDTIO - - - -

Altera Corporation




FLEX 10K Embedded Programmable Logic Family Data Sheet

163

D186, E1, E3, E13,
E14, E15, E16, F14,
Fi5, F18, G3, H1,

Table 26. FLEX 10K Device Pin-Ouls (Part 3 of 3)  Notss §1), (&
Pin Name 240-Pin 256-Pin 256-Pin 356-Pin BGA

PQFP/RQFP Fineline BGA FineLine BGA EPF10K30
EPF10K20 EPF10K10A EPF10K30A EPF10K30A
EPF10K20
EPF10K30A
EPF10K40
EPF10K50
EPF10K50V
EPF10K70
EPF10K100A

No Connect (N.C.) |- A8, B8, D1, D14, - C1,D1, D28, E1, E2,

G1, G5, G23, G286,
H1, H25, H28, J25,
K25, P24, R24, T23,

{93

H4, Hi8, J1, J2, K2, U2s, V1, V3, v4,
K3, K12, K14, K15, V26, W2, W3, Y1,
K16, L2, L4, M2, M3, Y2 Y23, AC26
M4, M14, M18, N1,
N2, N3, N14, N15,
P2, P11, P14

Total User IO Pins 1889 150 191 2486
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Table 27. FLEX 10K Pin-Ouls (Part 1 of 3)

Miadew £31 47
indag ST 42
YRR .}, {&}

PinName | 356-Pin BGA | 403-Pin PGA 484-Pin 484-Pin 503-Pin PGA
EPF10K50 EPF10K50 FineLine BGA FineLine BGA EPF10K70
EPF10K50V EPF10K30A EPF10K100A
EPF10K100A
MSELD {¥; D4 AN1 U4 U4 AT40
MSEL1 {3} D3 AR1 V4 V4 AV40
NnSTATUS {#} D24 AU37 W19 W19 AY4
nCONFIG {3} D2 AU1 T7 T7 AY40
DCLK {3} ACS E1 E5 E5 H40
CONF_DONE {3} | AC24 C37 Fi8 Fi18 F4
INIT_DONE i< [ T24 R35 K19 K19 V6
nCE {7} AC2 G1 E4 E4 K40
nCEC {3} AC22 E37 E18 E18 H4
nws {3} AE24 E31 E17 E17 A3
nRS {&} AE23 A33 F17 F17 C5
ncs {&} AD24 A35 D19 D19 C1
cs {5} AD23 C33 D18 D18 C3
RDYnBSY (5} uzz N35 K17 K17 T6
CLKUSR (&) AA24 G35 Gi8 Gi8 He
DATAT {5} AF4 C9 E8 E8 E29
DATAG {5} AD8 AT G7 G7 D30
DATAS {5 AES EQ D7 D7 C31
DATAL {&; AD8 c7 E7 E7 B32
DATAS (5} AF2 A5 F& F& D32
DATAZ {5 ADS E7 D5 D5 B34
DATAL {5} AD4 C5 EB EB E33
DATAD {8, (8 [AD3 C1 D4 D4 F40
TDT {3 AC3 J1 F5 F5 M40
TDO {& AC23 G37 F19 F19 K4
TCK {3} AD25 A37 E18 E18 D4
™S {3} D2z AN37 uis uis AT4
TRST {3} D23 AR37 V18 V18 Av4
Dedicated A13, B14, A17, A21, E12, H11, R12, E12, H11, R12, D20, D24, AY24,
Inputs AF14, AE13 [AU17, AU21 V11 V11 AY20
Dedicated Al4, AF13 A19, AU19 D1z, P11 D1z, P11 D22, Ay2z2
Clock Pins
DEV_CLRn {4} [AD13 C17 G11 G11 Fz22
DEV_OE {4; AE14 C19 Fi2 Fi2 G21
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Table 27. FLEX 10K Pin-Quls (Pari 2 of 3)

Motes (1) )

Pin Name 356-Pin BGA | 403-Pin PGA 484-Pin 484-Pin 503-Pin PGA
EPF10K50 EPF10K50 FineLine BGA FineLine BGA EPF10K70
EPF10K50V EPF10K30A EPF10K100A
EPF10K100A
VCCINT Al,A26,C14, |B2, D14, E25, |C11,C15 H14,J8, (C11,C15 H14,J8, |C11, E39, G27,
C2ze6, D5, F1, |F22 K36, T2, [J10,J12,J15,1L8, |J10,J12,J15,L8, |N5, N41, W39,
H22, J1, M26, | T32, V6, AD34, |L10, L13, M10, L10, L13, M10, AC3, AG7, AR3,
N1, T26, U5, |AES5, AL5, AMS&, |M13, M14, N12, M13, M14, N12, |AR41, AUS7,
AA1, AD26, | AM20, AN25, P8,P10,P12,P15, |P8,P10,P12, P15, | AWS, AW25,
AF1, AF26 ANZ2S, AP4, R14, V5, W21,Y8, |R14, V5, W21,Y8, | AW41, BA17,
AT18, AT36 AA12 AA12 BA19
VCCIo A7, AZ3,B4, |B22,D34,E11, |AB, A13,B5,E1, |A86, A13,B5, E1, |C9,C15, C25,
C15, D25, F4, |E27, F16, L5, G1, G15, H9, H20, |G1, G15, H9, H20, | C33, C37, E18,
H24, K5, M23, | L33, P4, T6, J11,J13, K9, K11, |J11, J13, K9, K11, |E41, G7, L3, R41,
P2, T25, V2, |T36, V32, AB36, |K14,K20,L14, M9, K14, K20,L14, M9, | U3, U37, W5,
Wa2, AB1, AGS, AG33, N3, Ng, N11, N14, N3, N9, N11, N14, |AC41, AE5, AJ41,
AC25, AD18, |AH2, AM18, N20, P13, R1, R9, |N20, P13, R1, R9, |AL39, AU3, AU17,
AF3, AF7, AM32, AN11, T3, T15,T22,va2, | T3, T15, T22, V22, | AW3, AW19, BAg,
AF16 AN27, AP24, AB13 AB13 BA27, BA29, BA37
AT22
GCNDINT A2, A10, A20, |B16, B36, D4, |A1, A8, A22,B1, |A1, A8, A22, B1, |C17, E3, E5, E25,
B1, B13, B22, |E21, F18, F32, |B2,B17,B21,B22, |B2,B17,B21,B22, |G37, J3, J41, U7,
B25, B26, C2, |G33, P34, U5, |C2, C21, E21, G3, |C2, C21, E21, G3, | AA3, AE39, ALS5,
C9,C13,C25, | Y32, AA33, G21, H2, H8, H15, | G21, H2, H8, H15, |AL41, AUZ27,
H23, J26, K1, |AB2, ABS6, Jg, J14, J20, K3, |J9, J14, J20, K3, |AW39, BA7,BA13,
M1, N26, R1, |AH38, AM186, K10, K12, K13, K10, K12, K13, BA25
R26, T1, U26, [AN17, AN21, L11, L12, M11, L11, L12, M11,
W1, AD2, AP14, AT2 M12, M20, N10, M12, M20, N10,
AD14, AD20, N13, P9, P14, R8, N13, P8, P14, R8,
AE1, AE2, R15, R22, T1, V3, |R15, R22, T1, V3,
AE7, AE25, W11, W20, Y1, Y2, | W11, W20, Y1,Y2,
AE26, AF11, Y3, Y21, Y22, Y3, Y21, Y22,
AF19, AF25 AA1, AAB, AA22 | AAT, AAB, AA22,
AB11, AB16 AB11, AB16
GNDTOC - B10, B28, D24, |- - C21, C23, C39,
E5, E19, E33, C41, E13, E31,
F8, F20, K2, G3, G17, N3, N3g,
W5, W33, Y6, R3, W41, W3,
AB32, AD4, AA41, AG37, AJ3,
AM22, ANS5, AN3, AN41, AU7,
AN18, AN33, AU41, AW13,
AP34, AT10, AW31, BA1T,
AT28 BA21, BA23
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Table 27. FLEX 10K Pin-Ouls (Part 3 of 3)  Noites {1}, {8}
Pin Name 356-Pin BGA | 403-Pin PGA 484-Pin 484-Pin 503-Pin PGA
EPF10K50 EPF10K50 FineLine BGA FineLine BGA EPF10K70
EPF10K50V EPF10K30A EPF10K100A
EPF10K100A
No Connect - - A2 A3, A4 A5 AT, A19, Az21, AZ23,
(N.C.) #9238, £4; A9, A11,A12 Al4, A31, A33, A35,
A15,A20, A21, B3, A38, Ad41, B186,
B4, B9, B1o, B12, Big, B22, B24,
B16,B19,B20,C1, B30, B40, C29,
Cs, C9, C10, C12, C35, D18, D26,
C13,C14, C18, D28, D38, E27,
C17,C22, D1, D2, E37,F18,F2, F26,
D3, D20, D21, E2, F30, F32, G23,
E3, E20, E22, F1, G25, G29, G31,
F2, F3, F20, F21, G33, G35, K8,
G2, G20, G22, H3, K42, 139, L43, M2,
J1,J2,J3, J21, N7, P38, P4, P42,
J22, K2, K22, L1, R37, T40, V42,
L2, L3, L20, L21, ACS5, AD2, AE3
L22, M2, M3, M21,
M22, N1, N2, N21,
N22, P2, P3, P20,
P21, P22, Rz, R3,
R20,R21,T2, T20,
Ta1, U1, U2, U3,
uz20, U21, U22,
V2, V20, W1, W2,
W22, Y4, Y9, Y12,
Y13, Y186, Y18,
Y20, AA2, AA3,
AA4, AA9, AATT,
AA13, AA15,
AAZ21, AB1, AB2,
AB3, AB4, ABS5,
AB7, AB8, ABS,
AB12, AB15,
AB17, AB18,
AB19, AB20,
AB21, AB22
Total User 1O | 274 310 2486 369 358
Pins &}

Altera Corporation
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Table 28. FLEX 10K Pin-Ouis (Pari 1 of 3)

Nrreo (11 £0
Nowss 711, (8

Pin Name 503-Pin PGA 599-Pin PGA 600-Pin BGA 600-Pin BGA
EPF10K100 EPF10K130V EPF10K100A EPF10K130V
EPF10K250A EPF10K250A
MSELD {3 AT40 Fe F5 F5
MSEL1 (& AV40 C3 (03] C1
nSTATUS {3} AY4 E43 D32 D32
nCONFIG {3} AY40 B4 D4 D4
DCLK {3} H40 BE5 AP AP
CONF_DONE {8 F4 BC43 AM32 AM32
INIT_DONE {4} Ve AM40 AE32 AE32
nCE {3 K40 BB& AN2 AN2
nCEC {§} H4 BF44 AP35 AP35
A3 BB40 AR29 AR29
C5 BA37 AMZ28 AM28
ncs {%; CA AY38 AlL29 AL29
ol 6 C3 BA39 AN29 AN29
RDYnBSY {&} T8 AW47 AG35 AG35
CLKUSR %} He AY42 AM34 AM34
DRETAT (& E29 BD14 AM13 AM13
DATAG {5: D30 BA17 AR12 AR12
DATAS {5 C31 BB16 AN12 AN12
DATAL B32 BF12 AP11 AP11
DATAS D32 BG11 AM11 AM11
DATAZ {& B34 BGS AR10 AR10
DATAL E33 BF10 AN10 AN10
DATADN F40 BC5 AM4 AM4
TDT {5 M40 BF4 AN1 AN1
TDO {73, K4 BB42 AN34 AN34
TCK {3 D4 BE43 AL31 AL31
TMS {3} AT4 F42 C35 C35
TRST {&} Av4 B46 C34 C34

Dedicated Inputs

D20, D24, AY24,
AY20

B24, C25, BG25,
BG23

C18, D18, AM18,
AN18

C18, D18, AM18,
AN18

Dedicated Clock D22, AY22 BF24, A25 AL18, E18 AL18, E18
Pins

LOCK {1x} AvVi4 - - -

GCLKL {3 AYz2 - - -
DEV_CLRn {+ F22 BE23 AR17 AR17

120
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C37,E19, E41, G7,
L3, R41, U3, U37,
WS, AC41, AES,
AJ41, AL39, AU3,
AU17, AW3, AW19,
BA9, BA27, BA29,
BA37

E27, E33, E39, G7,
G41, J5, J43, R5,
R43, AAS, AA43,
AD4, AD44, AGS,
AGA43, ANS, AN43,
AWS, AW43, BAY,
BA41, BC9, BC15,
BC21, BC27, BC33,
BC38, BD24

C23, A27, AM286,
AR23, AM19, AN15,
AL12, ANg, C2, C3,
C4, D5, ES5, C33,
C32, D31, E31, ALS,
AMSE, AN4, AN3,
AM31, AN32, AN33,
AP34

Table 28. FLEX 10K Pin-Ouls (Part 2 of 3)  Neiss (3}, (8}
Pin Name 503-Pin PGA 599-Pin PGA 600-Pin BGA 600-Pin BGA
EPF10K100 EPF10K130V EPF10K100A EPF10K130V
EPF10K250A EPF10K250A
DEV_OE {4} G21 BC25 AR19 AR19
VCCINT C11, E39, G27, N5, | ES5, A3, Ad45, C1, AL3, AG5, AE4, AB5, | AL3, AG5, AE4, AB5,
N41, W39, AC3, C11, C19, €28, C37, | Y2, U3, P5, M2, H1, (Y2, U3, P5, M2, H1,
AG7, AR3, AR41, C47, G25, L3, L45, B1, A11, B18, D24, B1, A11, B18, D24,
AU37, AWS, AW25, (W3, W45, AJ3, AJ45, [F31, F35, K32, N34, |F31, F35, K32, N34,
AWA41, BA17, BA19 | AU3, AU45, BE1, T35, V32, AA33, T35, V32, AA33,
BE11, BE19, BE238, |AD35, AF32, AK35, |AD35, AF32, AK35,
BE37, BE47, BG3, AK31, AP24, AR18, |AK31, AP24, AR18,
BG45 AR11, E2, A19 AR11, E2, A19
VCCIO C9, C15, C25, €33, |D24, ES, E15, E21, |C8, E12, C15, A20, |C8, E12, C15, A20,

Ca3, A27, AM26,
AR23, AM19, AN15,
AL12, AN8, C2, C3,
C4, D5, ES, C33,
C32, D31, E31, ALS,
AMS, AN4, AN3,
AM31, AN32, ANS3,
AP34

VCC_CRLK {73}

BA1S9

E13, E31, G3, G17,
N3, N39, R3, W3,
W41, AA41, AG37,
AJ3, AN3, AN41,
AUT, AU41, AW13,
AW31, BA11, BA23,
BA21

E35, E41, F24, G5,
G43, H40, N5, W5,
W43, AD6, AD42,
AJS, AJ43, AR5,
AR43, AYB, AY40,
BAS, BA43, BB24,
BC7, BC13, BC19,
BC29, BC35, BC41,
N43

ANB, AP2, AP3, AP4,
AP5, APB, AR1, AR2,
AR3, AR4, AR5,
AL30, AM30, AN30,
AN31, AP30, AP31,
AP32, AP33, AR30,
AR31, AR32, AR33,
AR34, AR35

GNDINT C17, E3, E5, E25, A47,B2, C13,C21, |A18, AN35, A1, A2, |A18, AN35, A1, A2,
G37,J3, J41, U7, C27, C35, C45, D4, |A3, A4, A5 B2, B3, |A3, A4, A5, B2 B3,
AA3, AE39, ALS, G23, N3, N45, AA3, (B4, BS, Be, C5, C8, |B4, B5, B6, C5, C8,
AL41, AU27, AW38, [AA45, AG3, AG45, Ds, EB, A31, A32, De, E6, A31, A32,
BA7, BA13, BA25 AR3, AR45, BD44, A33, A34, A35, B31, [A33, A34, A35, B31,
BE3, BE13, BE21, B32, B33, B34, B35, |B32, B33, B34, B35,
BEZ27, BE35, BE45, |C30,C31,D30 C30, C31, D30
BG1, BG47
GNDIO C21,C28, C39,C41, |E7, E18, E19, E29, |ES30, AL6, AMB, ANS, [ E30, ALS, AMB, ANS,

ANB, AP2, AP3, AP4,
APS5, AP&, AR1,AR2,
AR3, AR4, AR5,
AL30, AM30, AN30,
AN31, AP30, AP31,
AP32, AP33, AR30,
AR31, AR32, AR33,
AR34, AR35

VGND CKLK {18

2

BA25

Altera Corporation
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Table 28. FLEX 10K Pin-Ouis (Part 3 of 3)  Noiss (1}, (8}

{T;

Pin Name 503-Pin PGA 599-Pin PGA 600-Pin BGA 600-Pin BGA
EPF10K100 EPF10K130V EPF10K100A EPF10K130V
EPF10K250A EPF10K250A

No Connect (N.C.) |- - AKS, AlL4, AM3, AM2, |-

AM1, AJS, AL2, AK4,
AL1, AK3, A4, AHS,
AKZ, AK1, AJ3, AJ2,
G1,G2, G3,F1, F2,
H5, G4, F3, E1, ES,
F4, G5, D1, D2, D8,
E4, E32, D33, D34,
D35, G31, F32, E33,
E34, E35, F33, G32,
H31, F34, G33, G34,
G35, AB34, AB33,
AB32, AB31, AC3S5,
AC34, AC33, AC32,
AC31, AD34, ADSS,
AD32, AD31, AES35,
AE34, AE33

{93

Total User I/0 Pins | 406 470 408 470

Notes to tables:

m
@
(3
o
(5
)
@
®

)
(10)

(11)
(12)
(13)
(14)

(15)
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All pins that are not listed are user I/ O pins.

Pin-out information on FLEX 10K A devices (except EPF10K50V, EPF10K130V, and EPF10K100A devices) and
FLEX 10KB devices are preliminary. Contact Altera Applications for the latest pin-out information.

This pin is a dedicated pin; it is not available as a user I/O pin.

This pin can be used as a user I/ QO pin if it is not used for its device-wide or configuration function.

This pin can be used as a user I/ QO pin after configuration.

This pin is tri-stated in user mode.

The optional JTAG pin TRST is not used in the 144-pin TQFP package.

Tomaintain pin compatibility when transferring to the EPF10K10 device from any other device in the 208-pin PQFP
package, do not use these pins as user I/ O pins.

The user I/Q pin count includes dedicated input pins, dedicated clock pins, and all I/C pins.

To maintain pin compatibility when transferring to the EPF10K30 device from any other device in the 356-pin BGA
package, do not use these pins as user I/ O pins.

To maintain pin compatibility when transfetring from the EPF10K100 to the EPF10K70 in the 503-pin PGA package,
do not use these pins as user I/O pins.

This pin shows the status of the ClockLock and ClockBoost circuitry. When the ClockLock and ClockBoost circuitry
is locked to the incoming clock and generates an intemal clock, LoCK is driven high. LOCK remains high if a periodic
clock stops clocking. The LOCK function is optional; if the LOCK output is not used, this pin is a user I/ pin.

This pin drives the ClockLock and ClockBoost circuitry.

To maintain pin compatibility when transferring a to the EPF10K100A device from another device in the 600-pin
BGA package, do not use these pin as user I/O pins.

This pin is the power ot ground for the ClockLock and ClockBoost circuifty. To ensure noise resistance, the power
and ground supply to the ClockLock and ClockBoost circuitry should be isolated from the power and ground to the
rest of the device.
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Revision
History

Altera Corporation

The information contained in the FLEX 10K Embedded Programmable Logic
Family Data Sheet version 3.13 supersedes information published in
previous versions,

Version 3.13 Changes

The FLEX 10K Embedded Programmable Logic Family Data Sheet version 3.13
contains the following changes;

An additional 5.0-V PCI bus feature was included on page 1.
Table ¢ was updated to include 100-pin TQFP packages.

Table & was updated to indlude BGA and FineLine BGA packages.
FLEX 10K performance data was updated in Tabie

Tabies & and ¢ were updated.

Filgune 13 was updated.,

Text was revised on page 35.

Text was revised on page 36.

Table 12 was updated.,

Text was revised on page 4%,

The Ij and Iz parameters were updated for EPF10K50V and
EPF10K130V devices on pags 44.

The conditions for the Iccg symbol of the EPF10K50V device on
page 44 were updated.

Note {10} on pags 44 was updated.

The Ij and Iz parameters were updated for EPF10K50V and
EPF10K130V devices on yage 46.

The conditions for the Iccg symbol of the EPFI10K100A device on
page 44 were updated.

Nete {14} on page 4% was updated.

Text was revised on pags 4%,

Parameters for tg,and 4, were updated in Tabie 15

Parameters for tjngyand fo; were updated in Tabiles 4.

Pigure 11 was updated to include the EPF10K250A device,
Timing was finalized for the EPF10K70 (page #3), EFF10K50V
(page 81), EPF10K130V (pags %), EPF10K10A (pags 1), and
EPF10K100A (page 99) devices.

The -1 speed grade was added to the EPF10K50V device timing
parameters on pages £1 through 85,

The top; and tzx» symbols were updated for the EPF10K50V device
on page 82,

EPF10K10A and EPF10K30A device timing parameters were added
on pages 91 through 4.

The External Reference Timing Parameters table on page 103 was
updated.

K constant values in Table 13 were finalized.

The EPF10K10A device was induded in Figuse 2%; plots in Figure 28
were finalized.
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The 100-pin TQFP package device pin-outs for the EPF10K10A device
were added to Tabie 25,

The 240-pin PQFP / RQFP packages for the EFF10K30A and
EPF10K100A devices were corrected in Talds 28,

The 256-pin FineLine BGA package device pin-outs for the
EPF10K10A and EPF10K30A devices were added to Tahle 26,

& The 484-pin FineLine BGA package device pin-outs for the
EPF10K30A and EPF10K100A devices were added to Tabis 27,

Version 3.12 Changes

The FLEX 10K Embedded Programmable Logic Family Data Sheef version 3.12
contained the following change: Figure 17 was updated for accuracy,

Version 3.11 Changes

The FLEX 10K Embedded Programmable Logic Family Data Sheet version 3.11
contained the following changes:

The EPF10K30A device was added to the 356-pin BGA column of
Table 4.

& Information on using input pins as internally generated global
signals was added to page 31

The EPF10K30A device was added to the 356-pin BGA column of
Table 27,

Version 3.10 Changes

The FLEX 10K Embedded Programmable Logic Family Data Sheet version 3.10
contained the following changes:

All references to FLEX 10KB devices were deleted.

Information on the PCI clamping diode was added.

Information on the ByteBlasterMV parallel port download cable was
added.

Timing information for EPF10K50V, EPF10K70, and EPF10K100A
devices was revised.

K constant values in the Power Consumption section was updated.

IocacTive vs. Operating Frequency graphs for EPF10K30A,
EPF10K100B, and EPF10K250A devices were added to
Figure 29,

The MultiVolt 1/ O interface section was updated.

The vCCINT and VCCIO pins of the 240-pin PQFP/RQFP package for
EPF10K30A and EPF10K100A devices were revised in Table 24.
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